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-Lk;^,  letter 

\^*      -*    "^  FROM 

THE  SECRETARY  OF  WAR, 

TRANSMITTING 

A  copy  of  the  report  of  the  commanding  officer  of  the  Watertown  Arsenal 
of  ^^  Testa  ofiron^  steel j  and  other  materiaW^  made  during  the  fiscal 
year  ended  dune  30^  1898. 


War  Department, 
Washington,  January  lly  1899. 

Sir:  I  have  the  honor  to  transmit  herewith,  as  required  bylaw, 
copy  of  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
^^  Tests  of  iron,  steel,  and  other  materials  for  indastrial  purposes," 
made  at  that  arsenal  during  the  fiscal  year  ended  June  30, 1898. 
Very  respectfully, 

R.  A.  Alger,  Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 
Watertown^  Mass.,  January  5, 1899. 

Str:  I  have  the  honor  to  submit  herewith,  in  compliance  with  law, 
the  following  report  of  tests  of  metals,  etc.,  made  at  this  arsenal  dur- 
ing the  fiscal  year  ending  June  30,  1898. 

The  total  jmmber  of  specimens  tested  during  the  year  was  2,188, 
classified  as  follows: 

Gun  speoimens 157 

For  Ordnance  Department 430 

For  other  Government  departuieuts 10 

Investigati  ye  tests 704 

Tests  for  private  parties 887 

Total 2,188 

.  The  receipts  and  expenditures  were  as  follows: 

Amonut  appropriated  for  testing  machine  and  testing  work $10, 000. 00 

Received  rrom  private  parties  djuriug  the  year 1, 166. 76 

Total  received 11,166.76 

•  - 

Amonnt  expended  for  service  and  labor 9, 048. 89 

Amount  expended  for  light,  power,  and  tools,  iuipleiiionts,  and  materials 
for  test 2,117.87 

Total  expended 11,166.76 
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4       TESTS  OF  METALS  AND  OTHER  MATERIALS,  1^98. 

The  work  of  the  testing  department  has  comprised  daring  the  past 
fiscal  year,  as  in  years  before,  tests  of  material  representing  current 
work  of  the  Ordnance  Department  in  progress  at  this  arsenal  and  in 
other  places;  tests  of  material  for  private  parties,  in  accordance  with 
a  provision  of  the  law  which  places  the  testing  machine  at  the  service 
of  any  citizen  of  the  United  States  upon  his  defraying  the  actual  cost 
of  such  service;  and  tests  of  material  of  a  general  and  investigative 
character,  having  for  their  object  the  development  of  data  upon  the 
strength  of  the  materials  of  construction,  information  of  value  alike 
for  civil  engineering  and  architectural  purposes  as  well  as  for  the  mili- 
tary departments  of  the  Government. 

The  tests  made  for  the  Ordnance  Department  represent  the  metal 
used  in  the  various  calibers  of  field,  siege,  and  seacoast  rifles  and 
mortars,  also  the  metal  used  in  the  carriages  for  these  several  classes 
of  ordnance. 

Metal  has  been  tested  for  small  arms,  barrels  and  receivers,  anchor 
bolts  for  gun  and  mortar  carriages,  helical  springs  for  5-inch  gun  and 
7-inch  mortar  carriages,  and  proof  stresses  applied  to  piston  rods  for 
disappearing-gun  carriages.  Tests  have  also  been  made  of  cast  iron 
and  steel  for  shot  and  shell  and  soft  steel  caps  for  armor-piercing 
projectiles. 

The  internal  strains  in  3-inch  and  5-inch  single-forging  guns  have 
been  the  subject  of  special  inquiry. 

These  strains  are  introduced  intothe  metal  by  heating  the  forging 
throughout  and  then  rapidly  cooling  the  same  from  the  bore.  This 
treatment  introduces  internal  strains  of  compression  at  and  immedi- 
ately below  the  surfaces  first  quenched,  with  tensile  strains  in  the  parts 
of  the  forging  which  cool  last. 

According:  to  the  temperature  of  the  metal  at  the  time  of  quenching 
and  the  activity  of  the  quenching  fluid  the  internal  strains  may  attain 
a  magnitude  coincident  with  the  elastic  limit  of  the  metal. 

Tests  on  3.2  inch  and  5inch  cast-iron  shells  comprised  in  addition  to 
the  direct  longitudinal  compressive  efiects  observations  on  the  diamet- 
rical expansion  of  the  metal. 

The  tensile  tests  of  cast  iron  from  the  arsenal  foundry  are  accom- 
panied by  a  record  of  the  furnace  charges.  There  are  also  tests  of  pig 
irons  and  chemical  analyses  of  the  same. 

Tests  of  plain  and  welded  steel  bars  were  made,  steel  for  chain  cable, 
cold-rolled  metal,  and  specimens  tested  for  standardizing  a  testing 
machine  at  private  works  furnishing  material  for  ordnance  purposes. 

Tests  were  made  upon  nickel  steel,  wrought  iron,  cast  iron  for  the 
impact- testing  machine  and  for  the  microscope  carriage  of  the  standard 
comparator;  also  cast  iron  furnished  by  private  parties  on  contracts  for 
Government  material. 

Special  apparatus  was  employed  in  making  roller-bearing  tests,  in 
which  a  falling  weight  was  used  to  impart  a  rotary  movement  to  a 
weighted  journal  working  in  the  bearings  under  examination. 

In  the  same  apparatus  were  made  tests  on  plain  lubricated  journals. 
The  differeni^e  in  frictional  resistance  between  the  two  types  of  bearings 
is  well  illustrated  in  these  comparative  tests. 

A  number  of  photomicrographs  accompany  this  report,  showing  the 
microstructure  of  steel  rails,  the  mechanical  properties  of  which  m^ 
be  found  in  Eeport  1891,  and  photographs  of  rifle  barrel  and  receiver 
steel,  tests  of  which  are  included  in  the  present  report. 

Additional  tests  of  manila  and  sisal  cordage  are  contained  herein^ 
the  main  series  of  cordage  tests  appearing  in  the  Beport  1897. 
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Tests  of  stone  by  cubic  compression  were  made  in  which  samples  of 
limestone  and  marble  were  placed  in  a  hydraulic  cylinder  and  exposed 
to  a  pressure  of  30,000  pounds  per  square  inch,  a  pressure  largely 
exceeding  the  compressive  strength  of  the  stones  when  tested  in  the 
ordinary  manner. 

No  apparent  injury  was  done  by  this  high  cubic  compression,  as  sab- 
sequent  free  tests  showed  normal  strength  in  the  samples. 

Fire- proofed  wood  was  tested.  The  specific  object  of  the  treatment, 
to  render  the  wood  noninflammable,  was  attained.  The»chemical  salts 
employed  are  soluble  in  water  and  when  washed  out  the  wood  resumes 
its  ordinary  inflammable  condition.  The  treatment  causes  loss  in 
strength  and  in  toughness,  changes  the  natural  color  of  the  wood  to  a 
darker  hue,  and  ordinary  conditions  of  exposure  to  the  weather  result 
in  the  efQorescence  of  the  chemical  salts. 

Ooncrete  tests  form  an  important  part  of  the  present  report. 

A  series  of  544  specimens  were  furnished  by  the  State  of  New  York, 
representing  in  their  composition  all  of  the  Portland  cements  manu- 
fEUitured  in  that  State  in  the  year  1896. 

There  were  cinder  concretes  furnished  by  the  Eastern  Expanded 
Metal  Company,  of  Boston,  and  a  series  of  stone  concretes  made  at 
this  arsenal. 

The  features  investigated  related  to  the  influence  of  composition  on 
the  compressive  strength  of  the  material,  the  effect  of  different  kinds  of 
treatment  when  weathering,  the  consistency  of  the  mortar,  the  relation 
between  broken  stone  and  pebble  concrete,  and  the  influence  of  the 
size  of  the  broken  stone  or  pebbles  on  the  ultimate  strength  of  the 
mixtures. 

Several  brands  of  cement  were  used  ju  the  cinder  concretes  and  in 
those  made  at  the  arsenal,  although  in  the  latter  series  this  was  an 
incidental  feature,  most  of  the  samples  being  made  of  one  brand  in 
order  to  obtain  comparable  results  with  different-sized  stones. 

Much  attention  was  given  to  a  determination  of  the  compressibility 
of  the  concrete  under  different  loads  and  the  development  of  perma- 
nent sets. 

These  determinations  of  elastic  properties  should  afford  matedal  aid 
in  arriving  at  what  are  safe  working  loads  for  the  material  to  endure. 

Chemical  analyses  have  been  made  of  steels,  cast  and  pig  irons  rep- 
resenting the  metal  used  in  small  arms  and  seacoast  guns,  gun  car- 
riages, and  shells. 

The  apparatus  for  making  endurance  tests  of  rotating  shafts,  referred 
to  in  the  last  annual  report,  has  been  completed  and  is  now  in  operation. 

This  machine  accommodates  six  specimens,  thereby  expediting  the 
investigation  of  the  endurance  of  metals  to  repeated  stresses,  and  with 
the  facilities  which  it  possesses  of  applying  longitudinal  stresses  of 
tension  or  compression  in  combination  with  traverse  loads  introduces 
new  conditions  of  test  and  beneficially  extends  the  scope  of  the  inquiry. 

The  vertical-impact  machine  has  also  been  completed  and  placed  in 
X>08ition  in  the  testing  building.  Tests  of  this  class  will  be  inaugurated 
during  the  present  fiscal  year. 

The  need  of  a  small  tension  testing  machine  to  supplement  the  large 
one,  upon  which  all  tests  of  whatever  magnitude  now  have  to  be  made, 
was  never  more  conspicuously  felt  that  during  the  past  year. 

Much  of  the  work  for  the  Department  required  immediate  action^ 
which  in  turn  necessitated  frequent  changes  of  the  large  machine  in 
passing  from  one  class  of  testing  to  another.  This  prevented  continu- 
ous work  in  any  investigative  direction  and  consumed  much  time  which 
was  lost  in  testing. 
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The  testing  department  has  grown  much  within  the  seven  years  that 
I  have  had  charge  of  this  arsenal,  while  the  original  appropriation  of 
$10,000  annually  remains  the  same  and  is  not  sufficient  to  proper  con- 
duct of  the  department.  This  amount  should  be  increased  to  $15,000 
annually. 

I  desire  to  acknowledge  the  valuable  services  of  Mr.  J.  E.  Howard, 
G.  E.,  in  superintending  the  work  of  the  testing  department. 
Yery  respectfully,  your  obedient  servant, 

i  J.  W.  Beilly, 

Major  J  Ordnance  Departmentj  U,  8.  A.j  Comma/nding. 

The  Chief  of  Ordnance,  XJ.  S.  A., 

■  Woihington^  D.  0. 
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Tube. 


No.  5820. 
Marks,  g  5/2  T 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  2'\ 


Applied  loads. 

Elooeatioii 
per  mch. 

• 

Sacoessiye 

elongation 

perlnoh. 

Permanent 
set. 

•Snocesslye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

18,610 

Pounda. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44.^000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
54,000 
65,000 
66,000 
67,000 
68,000 
69,000 
60.000 
61,000 
92,550 

Inch. 
0. 

.000100 
.000300 
.000550 
.000950 
.001100 
.001250 
.001360 
.001400 
.001460 
.0015U0 
.OOIMO 
.001560 
.001550 
.001600 
.001600 
.001650 
.001700 
.001760 
.001860 
.001900 
.001950 
.003500 
.006000 
.008000 
.009000 
.010100 

Inch, 

0. 

.000100 
.000200 
.000250 
.000400 
.000150 
.000150 
.000100 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 

.000060 
.000050 
.000050 
.000100 
.000050 
.000050 
.001550 
.001500 
.003000 
.001000 
.001100 

Ineh, 
0. 
0. 

Ineh. 
.0 

Initial  load. 

Elostlo  limit 
Tensile  strength. 

0. 

0. 

■"*"** 

# 

General  aummary. 

Tensile  strength  per  sqaare  insh  of  oirifi;inal  section poands . .    92, 550 

Slaatie  limit  per  so  aare  inch  of  originafsection do. . .    56, 000 

Elongation  per  Incii  after  raptare inch..      .2100 

EUmgation  per  Inch  ander  strain  at  elastic  limit do. . .  .  OOlttSO 

Bednotion  in  diameter  at  point  of  rapture do...       .125 

Bedaction  In  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".7f^mneck 

Charaeter  of  broken  surface silky 

Blongatloa  of  inch  sections ".33*,  ".09 
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8.2-INCH   B.  L.  STEEL   FIELD   QUNS. 


Tube. 

No.  5821. 

Marks,  g§;«iff^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  lengthi  2^\ 


Applied  loud*. 

EloDeation 
perinoh. 

Suooessiye 

elon^tion 

per  inch. 

Permanent 
set. 

• 

Snoceesiye 

permanent 

set. 

Remarks. 

Total. 

Per  Maare 
Incn. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8.000 

8,800 

9.000 

9.200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

18,820 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80.000 
85,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48.000 
49,000 
50.000 
61,000 
52,000 
53,000 
64,000 
65,000 
56,000 
67,000 
68,000 
69.000 
60,000 
61,000 
94,100 

Inch. 
0. 

.000100 
.000300 
.000600 
.000900 
.001150 
.001400 
.001460 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001650 
.  001700 
.001750 
.001800 
.001850 
.001900 
.001950 
.001950 
.003500 
.006(K)0 
.009150 
.010000 
.011000 

Jneh. 

0. 

.000100 
.000200 
.000300 
.000300 
.000250 
.000250 
.000050 

0. 
.000060 

0. 
.000050 

0. 

.000050 
.000050 
.000060 
.000050 
.000060 
.000060 
.000050 
.000050 

0. 

.001550 
.002500 
.003150 
.000850 
.001000 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

0. 

0. 

..•.•••...^. 

General  summary. 

Tensile  strength  per  aqnare  Inch  of  orlffinal  section pounds..    94,100 

Elastic  limit  per  so  uare  inch  of  original  section do . . .    66, 000 

Elongation  per  incn  afterruptnre inch..      .2100 

Elongation  per  inch  nnder  strain  at  elaaticlimit do...  .001960 

Hednction  in  diameter  at  point  of  ruptare do. . .       .125 

Redaction  in  area  after  ruptare,  per  cent  of  original  section 43. 3 

Position  of  ruptare l"fh>m  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M8,".29* 


1 


3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 


15 


Tube. 

No.  6822. 

Mark8,2S»vF 

Diameter,  ''.505. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  2*\ 


Applied  loads. 

Slonsmtion 
perlnoh. 

Sacoessiye 

eloo  nation 

per  inch. 

Permanent 
set 

Sacoessiye 

permanent 

net. 

Bemarks. 

TotaL 

Per  Mnaie 
Incn. 

PoundM, 
300 
1.000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,200 
8.400 
8,600 
8,800 
9,000 
9,200 
16,290 

Pound9. 
1.000 
6,000 
10.000 
20,000 
30,000 
85,000 
40,000 
41,000 
42.000 
48.000 
44,000 
45,000 
46.000 
81,450 

Inch, 
0. 

.000100 
.000800 
.000600 
.001000 
.001150 
.001350 
.001400 
.001600 
.001900 
.002900 
.005150 
.009750 

Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000150 
.000200 
.000060 
.000200 
.000300 
.001000 
.002250 
.004600 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

"•***"**•*■• 

.00U050 

.000050 

.000400 

.000350 

. 

General  aummai'y. 

Tensile  strength  per  sqoaie inch  of  original  section pounds..    81,450 

Klastic  limit  per  sqnare  inch  of  originiQ  sectiOD do...    41,000 

Slongation  per  inch  after  ruptore inch. .      .  2450 

Elongation  per  inch  nnder  smin  at  elastic  limit do...  .001400 

Kednction  in  diameter  at  point  of  rapture do. . .        .136 

Keduotlon  in  area  after  rapture,  per  cent  of  original  section 46.2 

Position  of  rupture 1".2  Arom  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".21,  ".28* 
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Tube. 
No.  5823. 

MarlrH    32  R  202  T 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  leugth,  2". 


Applied  loada. 

Elongation 
perluch. 

Succeaslre 

Pennaaent 
set. 

SuooMsive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

doll  {Ration 
per incb. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8.400 

8.600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10.800 

11,000 

17,260 

Pound4i. 
1.000 
5.000 
10,000 
20,000 
30,000 
35,  000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
4K,000 
49,000 
50,000 
51.000 
52.000 
53,000 
54,000 
65.000 
86,300 

Inch. 
0. 

.000100 
.000300 
.OU0650 
.000950 
.001100 
.001200 
.001300 
.001330 
.001400 
.001450 
. 001500 
. 001550 
.001000 
.001650 
.001650 
.016000 
.016750 
.  017350 
.  018400 
.019500 

Inch. 
0. 

.000100 
.000200 
.000350 
.000300 
.000150 
.000100 
.000100 
.000050 
.000050 
.000050 
.  000051) 
.  000050 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  lood. 

• 

1 

1 

0. 

* 

.000050          .000050 

. 

.000050 
0. 

1 

1          ^ 

Elastic  limit. 

.014350 
.000750 
.000600 
.001050 
.  001100 

1 

Tenaile  strength. 

"   '"       1 

General  $ummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,800 

Elastic  limit  per  sonare  inch  of  original  section do. . .    50, 000 

Elongation  per  inco  after  ruptnre inch. .      .  2S0O 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001660 

Reduction  in  diameter  at  point  of  rupture do. . .        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  svciiun 43. 3 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".19,  ".31* 
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Tube. 


No.  6824. 

Marira    82R203T 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Exoneration 
per  incli. 

SacoeaslTe 

elongation 

per  inoli. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
incn. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,  200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12.000 

18,680 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
93,400 

Inch. 
0. 

.000100 
.000350 
.000700 
.001000 
.001200 
.001400 
.001450 
.001450 
.001500 
.001500 
.001550 
.001600 
.0016(K) 
.001650 
.001700 
.001750 
.001800 
.001850 

.ooinoo 

.001950 
.002600 
.008200 
.004000 
.006000 
.007750 

Ineh. 

0. 

.000100 
.000250 
.000850 
.000300 
.000200 
.000200 
.000050 

0. 
.000050 

0. 
.000050 
.000050 

Tneh, 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit 
Tensile  strength. 



' 



0. 

............ 

0. 

0. 

.000050 
.000050 
.000050 

, 

.000050 
.000050 
.000050 
.000050 
.000050 
.000600 
.000800 
.002000 
.  001750 

1 

i 

1 

1 

Gineral  eummarif. 


93,400 

55.000 

.1900 

. 001950 

.115 


Tensile  strength  per  square  inch  of  original  section ponnds 

Elastlolimitper  snuare  inch  nf  original  section do. 

Elongation  per  Inch  after  ruptnre inch 

Elongat  ion  per  inch  under  strain  at  elastic  limit do. 

Bednc ti on  in  diameter  at  poln t  of  rupture do . 

Reduction  in  area  after  ruptnre,  per  cent  of  original  section 40.3 

Position  of  rapture ".4  from  neck 

Character  of  broken  surface silky,  40  per  cent ;  granular  at  circumference,  60  per  cent 

Elongation  of  Inch  sections ".28*,  ".10 

H.  Doc.  143 2 
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TUBB. 

No.  6825. 
Marks,  g 5^ T 

Diameter,  ''.r)05. 

SeetioDal  area,  .20  square  iDcli. 

Gauged  length,  2*\ 


Applied  loads. 

EloDfatioD 
per  inch. 

Snooesalve 

elongation 

per  inch. 

Successive 

1 

Totiil. 

Per  square 
iucL. 

"S^L         permanent 
set. 

Remarks. 

Founds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10, 000 

10,200 

10,400 

10. 600 

10,800 

11,000 

11, 200 

11,400 

11,  600 

11.  800 

17,  970 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40, 000 
42,000 
43,000 
44,000 
45,000 
46,000 
47, 000 
48,  OUO 
49, 000 
50. 000 
51, 000 
52,  (MK) 
63, 000 
54, 000 
55,000 
56,  000 
57.000 
58,000 
59,000 
89,850 

Inch. 
0. 

.000100 
.000300 
.000600 
.000950 
.001100 
.  001250 
.001300 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
.001700 
.001750 
.004400 
.006500 
.  010000 
.010500 
. 011250 

Inch. 
0. 

.000100 
.000200 
.000300 
.000350 
.000150 
.  000150 
.000050 
.000050 
.000050 
. 000050 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

"*""""•■•""* 

1 

0. 



0. 





1 

- 

1 

0. 
.000050 

0. 

.000050 
. 000050 
.000050 

0. 

............ 

*•■***■•■■      " 

.000050 
.002650 
.002100 
.003500 
.000500 
.000760 

Elastic  limit. 

Tensile  strength. 

General  Bummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,850 

Elastic  limit  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  afterrupture inch..      .2550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001750 

Reduction  in  diameter  at  point  of  rupture do...        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rapture ''.8  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".18.  ".88* 
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Tube. 

No.  5826. 

Marks,  g?,^«^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elonf^atlon 
per  inch. 

Sacceaslve 

eloD^ation 

perlnoli. 

Permanent 

aet. 

Saocesaiye 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inco. 

Poundi. 

200 

1,000 

2.000 

4,(KX) 

G,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9.200 

0, 400 

9,600 

9.800 

10,000 

10,200 

10,400 

10,000 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

17,020 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50.000 
61.000 
52,000 
53,000 
54,000 
65.000 
56.000 
67,  000 
58,000 
50. 000 
85,1U0 

Inch, 
0. 

.000100 
.000350 
.000650 
.  001000 
.001150 
.001300 
.001400 
.001450 
.001500 
.001500 
.  001550 
.001550 
.001600 
.001600 
.001650 
.001700 
.001750 
.001850 
.  001950 
.014250 
.  015000 
.016050 
. 017050 
.  018250 

Inch. 

0. 
.000100 
.000250 
.000300 
.000350 
.000150 
.000150 
.000100 
.000050 
.000050 

0. 

Inch. 
.0 
.0 

Inch. 
.0 

Initial  load. 

....... 

0. 

.000050 



0. 
.000050 

0. 
.000050 
.000050 
.000050 
.  000100 
.  000100 
.012300 
.  0<K)750 
.001050 
.001000 
. 0U1200 

1 

• 

i;  : :   ::: 

1 

1 

1 

Elastk  limit. 

Tensile  strength. 

....... .....i. ........... 

............|.. .......... 

1 

General  summary. 

Ten.sile  strength  per  square  inch  of  ori^nal  section pounds..      85,100 

Elastic  limit  per  so  uaro  inch  of  original  section do . . .      64, 000 

Elongation  per  incn  after  rnpture inch..        .2600 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001950 

Reduction  in  diameter  at  point  of  rupture do...         .166 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rapture 1  ".1  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".38* 
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Tube. 
No.  5827. 

MflTka    32R207X 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Pounds, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,4CK) 

8,600 

8,800 

9,0u0 

9,200 

9,400 

9,600 

9.800 

10,000 

10. 20U 

10, 400 

10,600 

10,800 

11,000 

11,  200 

11,400 

11,  *)0 

11,800 

12,000 

12,200 

18,790 


Per  souare 
Incii. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 

51,  000 

52,  0(W 
53,000 
54.000 
55. 000 
56, 000 
57,000 
58.  ('00 
59,000 
60,000 
61,000 
98,950 


SDCC«8lliTe 

perlnch.     -^^'h"" 


EloDgation 


Inch. 
0. 

.000100 
.  000300 
.000600 
.000950 
.001150 
.001300 
.001400 
.001450 
.001500 
.  001550 
.001550 
.001600 
.001600 
.0016.50 
.001650 
.001700 
.001750 
. 001800 
. 001850 
.  001900 
.001950 
.  005000 
.009,50 

.  oiosrio 

.011100 
.012100 


Inch. 
0. 
.000100 
.000200 
.  0003(>0 

.000:^50 

.000200 
.000150 

.000100 

. 000050 
. 000050 
.000050 

0. 
.000050 

0. 
.000050 

0. 
. 000050 
.  000050 
. 000050 
.  000050 
. 000050 
. 000050 
.003050 
.  00405(1 
.001210 
.  000850 
.001000 


Permanent 
set. 


Inch. 


0. 
0. 


SacceaHfve 

permanent 

set. 


Inch. 


0. 


Remarks. 


0. 
6." 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    in,950 

Elastic  limit  per  sanare  inch  of  original  section do .  .    66, 000 

Elongation  per  incti  after  rupture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Reduction  in  diameter  at  point  of  rupture do...        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surf iice silky 

Elongation  of  inch  see tiouH ".80*.  ".18 
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Tube. 
Ko.  6828. 

Marlrfl    32R208T 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loadA. 

Elongfttion 
per  inch. 

Socceesive 

eloDsation 

per  Inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incD. 

Pounds. 

2u0 

1.000 

2.000 

4.000 

6,000 

7,000 

8,000 

8,400 

8.000 

8,800 

9,000 

9.200 

9.400 

9.600 

9,800 

10.000 

10,200 

10,400 

10.600 

10,800 

11.000 

11,200 

11,400 

11.600 

11,800 

12.000 

12,200 

12,400 

12,600 

12.800 

19,060 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42.000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56.000 
57.000 
68,000 
50,000 
60,000 
61,000 
62,000 
63.000 
64,000 
95,300 

Inch. 
0. 

.000100 
.000350 
.000600 
.000950 
.001100 
.001800 
. 001350 
.001400 
.001400 
.001450 
.001500 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.001850 
.001900 
.001950 
.002000 
.005250 
.008800 
.009350 
.010150 
.011250 

Inch. 

0. 

.000100 
.000250 
.000250 
.000350 
.000150 
.000200 
.000050 
.000050 

0. 
.000050 
.000050 

0. 
.000050 

0. 

.000050 
.000050 
.000060 
.000050 
.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.003250 
.003550 
.000550 
.000800 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

t 

0. 

0. 

, 

! lill 

' 



Elaaiic  limit. 
Tensile  strength. 

••••••  ■■■■•. <.••••• .*•••. 

1 

1 

1 

■  ••■•••••••■'•••••••••••a 

1 

( 

General  aummary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds. 

Elastic  limit  per  nquare  inch  of  original  section do.. 

Elongation  per  inch  after  mptnre inch. 

Elongation  per  inch  ander  strain  at  elastic  limit do.. 

Keduotion  in  diameter  at  point  of  ruptnre do.. 

Redaction  in  area  after  rnptnre,  per  cent  of  original  section 

Position  of  mpture ".95  from  neck 

Character  of  broken  surface grannlar,  radiating  trotn  a  spot  in  the  circumference 

Elongation  of  inch  sections 'M5*/'.18 


95,300 

59,000 

.1400 

.002000 

.045 

16.9 
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Tube. 


No.  6839. 

TVfjirkR    MR 209 T 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elongation 
perlnch. 

Snoceesiye 

eloneatioD 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

BemarlLB. 

Total. 

Per  square 
iiicn. 

Ptmnd*. 

2«'0 

1,000 

2.000 

4.000 

6.000 

7.000 

8,000 

8.4U0 

8.600 

8.800 

9.000 

9,200 

9.400 

9.600 

9.800 

10, 000 

10, 2U0 

10.4(10  • 

10, 6()0 

10,  800 

11.000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

19,100 

Pounds, 
1,000 
5,000 
10, 000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51, 000 
52.000 
53,000 
54,000 
55,0u0 
56,000 
57,000 
58.000 
59,000 
60.000 
61,000 
62.000 
63.000 
95,500 

Inch, 
0. 

.000150 
.000.150 
.000650 
.001000 
.001200 
.001450 
.  OOl.SOO 
.    .001550 
.001550 
.OOltkN) 
.001650 
.001650 
.001700 
.001750 
.001750 
.001800 
.001850 
.001900 
.001050 
.002000 
.002000 
.002050 
.002100 
.003000 
.003900 
.007050 
.008550 
.009550 

Inch. 

0. 

.000150 
.000200 
.000300 
.000350 
.000200 
.000250 
.000U50 
.000050 

0. 
.000050 
.000050 

0. 

.000050 
.000050 

0. 

.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 
.000900 
.000900 
.003150 
.001500 
.001000 

Ineh, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

0. 

C 

General  eummary. 

Tensile  strength  per  square  inoh  of  orieinal  section ponnds..    05,500 

Blastlolimit  per  square  inch  of  original  section do...    68,000 

Elongation  per  inch  after  rupture inch..     .2250 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Beductionin  diameter  at  point  of  rupture do...       .125 

Beduction  in  area  after  rupture,  per  cent  of  original  section 48.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".27*,  ".18 
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Tube. 
No.  5840. 

Mfl.rkfl    82Tt210T 

Diameter,  ".605. 

{Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

Elonzation 
per  moh. 

SaoceasiTe 

elongation 

per  inuh. 

Permanent 
set. 

Snooessiye 

permanent 

set. 

Kemarks. 

ToUl. 

Per  M  nare 
incn. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8.200 
8,400 
8.600 
8,800 
9,000 
9,200 
16,470 

Pounds, 
1,000 
6,000 
10,000 
20,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46.000 
46.000 
82,350 

Inch. 
0. 

.000100 
.000350 
.000650 
.001000 
.001200 
.001600 
.001560 
.004500 
.008100 
.000400 
.010250 
.011100 

Jnek, 
0. 

.000100 
.000250 
.000300 
.000350 
.000200 
.000300 
.000050 
.002950 
.003600 
.001300 
.000850 
.000850 

Inch. 
0. 
0. 

Iwh. 
0. 

Tnltial  load. 

Elastic  Umlt 
Tensile  strength. 

*"*""* 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    82,350 

Elastic  limit  per  square  inch  of  original  section do...    41,000 

Elongation  per  inch  after  rupture inch..      .2800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001550 

Keduction  in  diameter  at  point  of  rapture do...       .125 

Reduction  in  area  after  rupture,  percent  of  original  section 43.3 

Portion  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".26,  ".30* 


24 


3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 


Tube. 
Ko.  6841. 

Markfl   32R213T 

Diameter,  '',506. 

Sectional  ar^a,  .20  square  iDcli. 

Ganged  length,  2". 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8.600 

9,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

19, 410 


Per  sqnare 
incn. 


Poundt. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57.000 
58,000 
59,000 
60,000 
97,050 


EIODga- 

tion  per 

incD. 


Inch, 
0. 

.000100 
.000350 
.000650 
.001000 
.001150 
.001350 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 
.001700 
.001750 
.001800 
.001850 
.001900 
.001050 
.002400 
.003000 
.004400 
.006000 
.007100 


Saooesnive 

elongatioo 

per  inch. 


Inch. 
0. 

.000100 
.000250 
.000300 
.000350 
.000150 
.000200 
.000100 
.000050 

0. 
.000050 
.000050 

0. 
.000050 
.000050 

0. 
.000050 
.000050 
.000050 
.000050 
.000050 
.000450 
.000600 
.001400 
.001600 
.001100 


Permanent 
set. 


SuccesHive 

permanent 

sei. 


Inch. 


Inch. 


0. 
0. 


0. 


Remarks. 


Initial  load. 


.    .... ......^ ...... ...... 

1 

0. 

0- 





1     "                ------ 

i                  •••••• 

, 

. 

1 

1 
1 

1 

Elastic  limit 


Tensile  strengtfau 


General  eummary. 

Tensfle  strength  per  square  inch  of  original  section pounds..    97,050 

Elastic  limit  per  square  inch  of  otiginal  section do...    55,000 

Elongation  per  inch  after  rupture inch..      .1950 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Reduction  in  diameter  at  point  of  rupture do...        .125 

Reduction  in  area  afterruptnre,  per  cent  of  original  section 43.3 

Postionof  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'MO,  ".29* 
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Tube. 

No.  5829, 

Marks,  ^B^?,^i*^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elonntion 
permch. 

Successive 

eloneation 

per  inch. 

PermaDeot 
set. 

Sacoeesire 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
incn. 

Poundi. 

200 

1,000 

2,000 

4,000 

6.000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

0,200 

0,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10,600 

10.800 

11.000 

11,200 

11,400 

19,020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,0U0 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53.000 
54,000 
55,000 
56,000 
57.000 
95,100 

Inch. 
0. 

.000100 
.000300 
.000600 
.000900 
.001100 
.001200 
.001300 
.  001360 
.001350 
.  001400 
.001450 
.001500 
.001550 
.001600 
.001600 
.001660 
.001700 
.002100 
.002550 
.002850 
.003500 
.004300 

Inch, 

0. 

.000100 
.000200 
.000300 
.000300 
.000200 
.000100 
. 000100 
.000050 

0. 
.000050 

Iiieh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

"6." 

1 

.000050 
.000060 
.000050 



.^. .........  ............ 

.000050 
0. 
.000060 
.000050 
.000400 
.000450 
.000300 
.000650 
.000800 

......  •■•«** 

Elastic  limit. 

Tensile  strength. 

Genei'al  summary. 

Tensile  strength  per  square  inch  of  ori£inal  section pounds..    95,100 

Elastic  limit  per  square  inch  of  original  section do . . .    52, 000 

Elongation  per  inch  after  rupture inch. .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001/00 

Reduction  in  diameter  at  point  of  rupture do...       .085 

Bed  notion  in  area  after  rapture,  per  cent  of  original  section 30.7 

Position  of  ropture ".6  from  neck 

Character  of  broken  surface granular,  70  per  cent;  silky  belt  across  fractured  surface,  30  per  cent 

Elongationof  inch  sections ".27*,  ".07 
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^  Tube. 

No.  5830. 

Marks,  i^^Ji'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  incb. 

Gauged  leugtli,  2". 


Applied  loads. 

Elongation 
per  inch. 

Snccessive 

elongation 

per  inch. 

Permanent 
aet. 

Sacceasive 

permanent 

set. 

# 

Remarks. 

Total. 

Per  sqnare 
inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
8,000 
8,400 
8,600 
8.800 
9,000 
0,200 
.9.400 

o.ooa 

0,800 
10,000 
10, 200 
10. 400 
10,600 
10, 8(0 
11,000 
11,200 
11,400 
19,260 

Poundi. 
1,000 
5,000 
10.000 
20,000 
30,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
56,000 
56.000 
57.000 
96.300 

Inch. 
0. 

.000100 
.000400 
.000660 
.001000 
.001150 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 
.001750 
.001800 
.001950 
.002300 
.002800 
.004300 
.005150 

Inch. 
0. 

.000100 
.000300 
.000250 
.000350 
.000150 
.000200 
.000060 
.000050 
.000050 

IncK 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

0. 

.000050 
.000050 

0. 





.000060 
.000050 
.000050 
.000050 
.000150 
.000350 
.000500 
.001500 
.000850 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  orlginid  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Seduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  aft«r  rupture, per  cent  of  original  section 40.3 

Position  of  rupture ".75  Arom  neck 

Character  of  broken  surface granular  at  oiroumference,  50  per  cent;  sUky  center,  50  per  cent 

Elongation  of  inch  sections ''.28*,  ".14 


90.800 

52, 000 

.2100 

.001800 

.115 
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Tube. 

Fo.  5852. 

Marks,  g;^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^ 


Applied  loads. 

Elongation 
I>erincb. 

Saooessive 

elongation 

per  inch. 

Permanent 
set. 

Sttccessire 

pennanent 

set. 

Beinarks. 

Total. 

Per  square 
inon. 

Founds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8.000 

8.400 

8,000 

8,800 

9,000 

9.200 

9,400 

9,600 

9,800 

10.000 

10,200 

16,590 

Pounds. 
1.000 
5.000 
10,000 
20,000 
30.000 
85.000 
40,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 

.    49,000 
50,000 
51,000 
82.950 

Inch. 
0. 

.000100 
.000300 
. 000600 
.001000 
.001150 
.001350 
.001450 
.001500 
.001500 
.001550 
.001600 
.002500 
.011800 
.012200 
.012900 
.018850 

Inch. 

0. 

.000100 
.000200 
.000300 
.000400 
.000150 
.000200 
.000100 
.000050 

.0. 
.000050 
.000050 
.000900 
.009300 
.000400 
.000700 
.000950 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastio  limit. 

• 

Tensile  strength. 

0. 

0. 

.          „      1    .... 

General  iummary. 

Tensile  strength  persqnare  inch  of  original  section ponnds..    82,950 

Elastio  limit  per  so uare  inoh  of  originu  section do...    46,000 

Elongation  per  inon  after  rupture inch..      .2500 

Elongation  per  inoh  under  strain  at  elastio  limit do...  .001600 

Beduction  in  diameter  at  point  of  rupture do...       .1*25 

Beductionln  area  after  rupture,  per  oent  of  original  section 43.3 

Position  of  rupture V'firomneck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".83*.  ".17 
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Tube. 

No.  6853. 

Marks,  f^.^T 

Diameter,  ".605. 

Sectioual  area,  .20  square  iucli. 

Gauged  leugth,  2". 


Applied  loads. 


Total. 


Pounds. 

2U0 

1,000 

2,000 

4,000 

8,000 

7.000 

8.000 

8.400 

8,600 

8,800 

9,000 

0.200 

9,400 

9,600 

9.800 

10.000 

10.200 

10.400 

10,600 

10,800 

11,000 

11,200 

11.400 

11,600 

11.800 

19,080 


Per  square 
inch. 


Found». 
1,000 
6,000 
10,000 
20,000 
30, 000 
33,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
50.000 
57.000 
58.000 
59,000 
95,400 


EloDzation 
per  mch. 


Inch. 
0. 

.000150 
.000350 
.000700 
.001050 
.001250 
.001400 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 
.001750 
.001800 
.001850 
.001850 
.001900 
.  002000 
. 002050 
.  002200 
. 002500 
.003250 
.005000 
.006650 


Successive  Permanent '  Successive 
elongation  ^«™J"»«"  permanent 
per  inch.     •***      set 


Inch. 

0. 

.000150 
.000200 
.000350 
.000350 
.000200 
.000150 
.000100 
. 000050 
.000050 

0. 
.000050 
.000050 
.000050 
.  000050 
.0U0050 

0. 

.000050 
.000100 
.000050 
.000150 
. 000300 
.  00i)750 
.001750 
.001650 


Inch. 


0. 


0. 


Inch. 


.000050 

.000050 

.000100 

.000050 

1             ^ 

1 

1 

i 

1 

1 

Remarks. 


Initial  load. 


I  Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section X>o^i»^8 . .    95, 400 

Elastic  limit  per  soiiare  inch  of  original  section do 54,000 

Elongation  per  incn  after  rupture inch..      .1750 

Elongation  per  inch  under  strain  at  elastic  limit do 002050 

Reduction  in  diameter  at  point  of  rupture do 075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface granular,  flaky  spot  at  the  circumference 

Elongation  of  inch  sections ".12  ".23* 
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Jacket. 


No.  5774. 

Mark  a    32  R 182  J 

Diameter,  ''.505, 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied  loads. 

Elongation 
per  inch. 

Sacceaaive 

Permanent 
set. 

Successive 

permanont 

set. 

Remarks. 

Total. 

Per  sauare 
incn. 

elonsratiun 
per Inch. 

Poiindjr. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10.600 

10.800 

11.000 

11,200 

11,400 

11,600 

11,800 

20,040 

Pound: 

1.000 
5,000 
10, 000 
20,000 
80,000 
40.000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
69, 01 0 
100, 200 

Inch, 
0. 

.000100 
.000350 
.000700 
.00105!) 
.  0014.'.0 
.001650 
. 001700 
.001750 
.0018U0 
.001850 
.001900 
.001950 
.002000 
.002100 
.002450 
.002850 
. 003550 
.004500 
.0055UO 

h\eh. 
0. 

.000100 
.000250 
.000350 

Inch. 
0. 

Inch. 
0. 

• 

Elastic  limit. 
Tensile  strength. 

.  0003.50 
. 000400 

*  v..  "" 

6. 

.000200 
.000050 
.000050 
.  0000.'>0 
.000050 
. 000050 
. 000050 
.000051) 
.000100 
.0003.)0 
.000400 
.  000700 
.  0009,'.0 
.001000 

0. 

>.•>•>■•*>••! ■>■■■-....■. 

1 

1 

1 

■ 

1 "": 

' 

1 

Genei'al  summary. 


Tensile  strength  per  square  inch  of  original  section pounds . 

Elastic  limit  per  sauare  inch  of  original  section do... 

Elongation  per  inch  after  rupture ., inch . 

iElongation  per  inch  under  strain  at  elastic  limit do. . . 

Keduction  in  diameter  at  point  of  rupture do... 

Bednction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture I'M  from  neck 

Character  of  broken  Hurf'ace granular,  radiating  from  a  siilk y  spot  in  the  circumfen'nce 

Elongation  of  inchsectioua ■ .\ ".19,  ".23'' 


100,200 

54,000 

.2100 

.002100 

.095 

34.0 
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Jacket. 

No.  5776. 
Marks,  S?.'§" 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Gaaged  length,  2". 


Applied  loads. 

Elon^tion 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Snooesslve 

permanent 

set. 

Remarks. 

ToUl. 

Per  Maare 

iUCD. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,000 

9,800 

10,000 

10, 200 

10,400 

10, 600 

10,800 

11,000 

11.200 

11,400 

11,000 

19, 930 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
99,650 

Inch, 
0. 

.000100 
.000300 
•    -000650 
.000950 
.001350 
.001600 
.  001650 
.001700 
. 001750 
.001800 
.001850 
.001900 
.002000 
.002250 
.002800 
.003600 
.004600 
.005250 

Inch. 
0. 

.000100 
.000200 
.000350 
.000300 
.000400 
.000250 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000250 
. 000550 
.000800 
.001000 
.000650 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

0. 
.000050 

.000050 

1 

Elastic  limit. 

Tensile  stronj^th. 

General  eummary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Keduction  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  eent'of  original  section 34.0 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  spot  in  the  circumference 

Elogationol  inch  sections ".12,  ".27* 


00,650 

53.000 

.1950 

. 002000 

.095 
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Jacket. 
No.  6770. 

Diameter,  ".505. 

SectioDal  area,  .20  square  inch. 

Gauged  leugth,  2". 


Applied  loads. 

Elongation 
perinoh. 

Saocessive 

eloneation 

perinoh. 

Permanent 
set. 

Snccessive 

permanent 

■et. 

Bemarka. 

Total. 

Per  square 
incu. 

Pounda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

0.200 

9.400 

9.600 

0,800 

10,  (KM) 

10,  200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11.800 

12.000 

20,960 

Poundi. 
1,000 
5,000 
10, 000 
20,000 
80.000 
40,000 
46,000 
47.000 
48.000 
49,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
59,000 
60,000 
104,800 

Ineh. 
0. 

.000100 
.000350 
.rJ00700 
.001050 
.001400 
.001600 
.001050 
.001700 
.001750 
.001850 
.001900 
.001950 
.002000 
.002050 
.002100 
.002350 
.002900 
.004000 
.004850 
.005700 

Inch. 
0. 

.000100 
.000250 
.  000350 
.000350 
.000350 
.000200 
.  000050 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

1 

1 

0. 
.000050 

.000050 

. 000U50 

. 000050 
.000100 
.  000050 
.000050 
.000050 
.000050 
.000050 
.000250 
.  000550 
.001100 
.000850 
.  000850 

1 

1 

Eliistic  limit. 

1 

Tonsilo  strength. 

. 

I 

General  summary. 

Tensile  strength  per  aqaare  inch  of  original  section pounds . .  101, 800 

Eloetio  limit  per  sonare  inoh  of  original  section do. . .    55, 000 

Elongation  per  inon  after  rupture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Redaction  in  diameter  at  point  of  rupture do. . .       .  095 

Beduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Foeition  of  rupture 1."]  from  neck 

Character  of  broken  surface granular,  60  per  cent;  silky,  40  per  cent 

Elongation  of  inoh  sections "20*,  ."18 
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Jacket. 

^o.  6771. 

Marks,  2  ^/g' J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Totnl. 


Per  Muare 
in  en. 


Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

9,200 

9.400 

9.600 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

10, 510 


Pounds. 
1.000 
6,000 
10,000 
20.000 
30,000 
40,000 
46.000 
47, 000 
48,000 
49,000 
50,0U0 
51.000 
62,000 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
97,550 


Elongation 
per  inch. 


Inch. 
0. 

.000150 
.000300 
.000650 
.001000 
.001350 
.001600 
.001050 
.001650 
.001700 
.001750 
.001800 
. 001850 
.001&50 
.001900 
.  002200 
.003500 
.005250 
.006250 
.007250 


Sncceasivo 

elongation 

perlnch. 


Permanent 
set 


Snccessive 

permanent 

set. 


Bemarks. 


Inch. 

0. 

.000150 
.000150 
. 000350 
.000350 
.000350 
.000250 
.000050 

0. 
.000050 
.000050 
.000050 
.000050 

0. 

.000050 
.000300 
.001300  ■ 
.001750 
. OOIOUO 

.001000  i 


Inch. 


0. 
0. 


0. 
.000050 


Inch. 


0. 


Initial  load. 


.000050 


Elastic  limit. 


Tensile  strength. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    97, 550 

Elastic  limit  per  square  inch  of  original  section do...    54.000 

Elongation  per  inch  after  rapture inch. .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001900 

deduction  in  diameter  at  point  of  rupture do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture r'.2  from  neck 

Character  of  broken  surface granular,  70  per  cent;  silky,  30  per  cent 

Elongation  of  inch  sections ".25*.  ".21 
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Jacket. 
No.  6772. 

MarVfl    82  R 190  J 

Diameter,  ".505. 

Sectional  area,  .20  square  incb. 

Oanged  length,  2'\ 


Applied  loads. 

Elonntloii 
per Inch. 

Successive 

elongatioD 

per  Inch. 

Permanent 
set. 

Sncoesslve 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

0,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

13,000 

20,920 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
60,000 
104,600 

Inch. 
0. 

.000100 
.000300 
.000650 
.001000 
.001400 
.001600 
.001650 
.001650 
.001700 
.001750 
.001800 
.001850 
.001900 
.001950 
. 0U2050 
.002350 
.002700 
.003400 
.004250 
.005200 

Inch. 

0. 

.000100 
.000200 
.  0<»0350 
.00U350 
.  000400 
. 000200 
.000050" 

0. 

.oooono 

.OOOO-^O 
.000050 
.000050 
.000050 
.OOOOoO 
.000100 
.000300 
. 000350 
.  0U0700 
.000850 
.000950 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

• 

General  eummary. 


Tensile  strength  per  square  inch  of  original  section ponnds . . 

Bias  tic  limit  per  so  aare  inch  of  original  section do . . . 

Elongat ion  per  inch  aft er  rapture inch . . 

Elongation  i>er  inch  under  strain  at  elastic  limit do. . . 

Seduction  in  diameter  at  point  of  rupture do... 

BeducUon  in  area  after  rupture,  per  cent  of  original  section 

Position  of  ruptare ".90  from  neck 

Character  of  broken  surface..... granular,  radiating  from  a  silky  spot  in  the  circumference. 

Openea  crack  in  surface  of  stem  near  place  of  rupture. 
Elongation  of  inch  sections 'M9,".19* 

H.  Doc.  143 3 


104, 600 

55,000 

.1000 

.002050 

.055 

20.5 
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Jaoeet. 


Ko.  5789. 

Marks,  g  ?;«''' 
Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Sncceasive 
elongation 
per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Kemarks. 

Total. 

Per  Bouare 
incu. 

Pounds. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,  600 

10,800 

11,000 

11,200 

11.400 

11,600 

19,210 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46, 000 
47,000 
48,000 
49,000 
50, 000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67, 000 
68,000 
96,050 

Ineh. 
0. 

. 000150 
.  000350 
.  000600 
. 000950 
.  001300 
. 001450 
. 001500 
.001550 
.001550 
.001600 
.001050 
.001700 
.001750 
.  002U00 
.005500 
.  006750 
.  007500 
.008150 

Ineh, 

0. 

.000150 
.  0002(#0 
.000250 
.000350 
.000350 
. 000150 
.000050 
. 000050 

0. 
.000050 
. 000050 
. 000050 
.  OIKWSO 
.001150 
.002600 
.  001250 
.  000750 
.000650 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 
0. 

Elastic  limit. 

Tensile  strenj^th. 

General  summaiy. 

Tensile  strength  per  square  inch  of  original  section pounds..    96,050 

Elastic  limit  per  souare  inch  of  originu  section do . . .    53, 000 

Elongation  per  inuQ  after  rupture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Bedaotion  in  diameter  at  point  of  rupture do...       .125 

Rednotioninareaafter  rupture,  per  cent  of  original  section 43.0 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface .' silky 

Elongation  of  inch  sections ".S2*,'M2 
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Jacket. 

No.  6790. 

MarKSy  M  T,  o 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2." 


Applied  loads. 

Blongatlon 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set 

Remarks. 

ToteL 

Per  sqnaie 
inoli. 

Pound: 

200 

•  1,000 

2,00€ 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

18,390 

Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40.000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
91,950 

Inch. 
0. 

.000100 
.000300 
.000600 
.000950 
.001250 
.001450 
.001500 
.001550 
.001600 
.005000 
.005550 
.006050 
.007100 
.008050 

Ineh. 
•0. 
.000100 
.000200 
.000300 
.000350 
.000300 
.000200 
.000050 
.000050 
.000050 
.003400 
.000550 
.000500 
.  001C50 
.000950 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

Qeneral  summary. 

Tensile  steength  per  sqoare  inch  of  original  section pounds..    91,960 

IClastio  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  inch  after  rapture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Keduction  in  diameter  at  point  of  rupture do...       .105 

Peduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1"  from  neck 

Character  of  b-oken  surface granular,  56peroent;  silky,  45  percent 

Elongation  of  inch  sections ".15,  ".29* 
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Jacket, 
Ko.  6791. 

Marlffl   32  R 194  J 

Diameter,  ".508. 

SectioDal  area,  .203  square  inch* 

Oaaged  length,  2^\ 


Applied  loada. 

• 

Elongation 
periucb. 

SuccMsive 

elongation 

per  inch. 

Permanent 
set. 

Saecessive 

peimanent 

set. 

Remarks. 

• 
Total. 

Per  M  iiare 
inch. 

Poundt. 

203 

1,015 

2,030 

4,060 

6,090 

8,120 

9,338 

9,541 

9,744 

9,947 

10,150 

10,353 

10.556 

10, 750 

10,0(32 

11,  165 

11,368 

11,  571 

11, 774 

11.977 

12;  180 

19,880 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
46,000 
47,000 
48.000 
49,000 
50,000 
51  000 
52,000 
53,000 
54,000 
55, 000 
56, 000 
57,000 
58.000 
59,000 
60. 000 
97, 930 

Inch, 

0. 
.000150 
.000300 
.000600 
.000900 
.001200 
.001450 
.001500 
.001550 
.001600 
.001600 
.001650 
.001700 
.001700 
.001750 
.  001800 

«.  002050 
.002900 
.004500 
.005550 
.007000 

Inth. 
0. 
.000150 
.000150 
.000300 

Inch. 
0. 
0. 

.  Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

.000300 

.000300 
.000250 
.000050 
.000050 
.000050 
0. 

0. 
0. 



1 

1 

.000050 
.000050 

1 

0. 

.000050 
.000050 
.000250 
. 000850 
.001600 
.001050 
.001450 

' 

1 

; i 

1 



General  summary. 

Tensile  strength  per  square  inch  of  original  section poands. .    97, 930 

Elastic  limit  per  squareincb  of  original  section do...    55,000 

Elongation  per  incii  after  rupture inch. .      . 2200 

Elongation  per  inch  under  strain  at  clastic  limit do. . .  .  0018O0 

Reduction  in  diameter  at  point  of  rupture do . . .       .  128 

Reduction  in  area  after  rupture,  per  cent  of  original  sectiuu 44. 1 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface sillcy 

KlongaUon  of  inch  sections ".33*, 'Ml 
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Jacket. 
No.  5792. 

Mftplra    32  R 195  J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length  2". 

Defective  specimen,  stem  and  threaded  ends  not  in  line. 


Applied  loads. 

ElODf^ation 
per  mch. 

Saocesaive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Semarks. 

Totid. 

Per  square 
iDch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.0OO 
8,800 

9,200 
9,400 
9,600 
9,800 
10,000 
17,190 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 

46.000 
47,000 
48,000 
49.000 
50,000 
85^950 

Inch. 
0. 

.000250 
.0O06U0 
.000950 
.  001300 
.001550 

Inch. 
0. 

.000250 
.000350 
. 0OU35O 
.000350 
.000250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,  approxi* 
mate. 

Tensile  strength. 

• 

.000100 

.000100 

.009100 
.000900 
.010850 
.011950 
.013250 

.007550 
.000800 
.000050 
. 001100 
. 001300 

.007400 

.ooraoo 

Genaral  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Blastic  limit  per  square  inch  of  original  section,  approximate do. . 

Elongation  per  inch  after  rupture inch. 

Reduction  in  diameter  at  pomt  of  rupture do.. 

Bednction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  spot  on  one  side  of  stem.    Opened 

cracks  along  cylindrical  surface. 
Elongation  of  inch  sections ".12,  ".32* 


86,950 

44,000 

.2200 

.105 

37.1 
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Jacket. 

'So.  5798. 
Marks,  g?,^^?  J 
Diameter,  ".606. 
SectioDal  area,  .20  square  iDch. 
Gaaged  length,  2''. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,0«K) 

4,000 

6,0u0 

8,000 

0,200 

9,400 

9,600 

9, 800 

10.  UUO 

10,200 

10,400 

10.600 

10,800 

11,000 

11,200 

11, 400 

11.600 

11,800 

12,000 

19, 6:i0 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20, 000 
30,000 
40. 000 
46,000 
47,000 
48,000 
49.000 
50, 000 
51,  000 
52,000 
53,000 
54.000 
65, 000 
50,000 
57,  000 
58,000 
59,000 
60.000 
98,100 


Elongation  ^JJSL^fSL* 


Inch. 
0. 
.000100 
.  0002.50 

.  0005."»0 
.  OOOOfiO 

.ooi:{r>o 

. 001550 

. 001000 

. 001«50 
.  001(»0 
. 001750 
.  001750 
.O018.')0 
.001900 
.OOMIftO 
.002100 
.002850 
. 003400 
.  0^14650 
.  00r>550 
.0O06U0 


Inch. 

0. 

.000100 
.  OOOL^O 
.000300 
.  000400 
. 000400 
.  0002(*0 
.000050 
.000050 

0. 
.  000100 

0. 
.000100 
.000050 
.  000050 
.000150 
.000750 
.000550 
. 001250 
. 000900 
. 0J0950 


Permanent 
set. 


Saccessive 

permauent 

set. 


Remarks. 


Inch.             Inch.       \ 
0.                   0.  Initial  load. 

0.  I 


0. 
0. 


Elastic  limit. 


Tensile  8tren;;th. 


General  aummary. 


Tensile  strength  peraqnare  inch  of  orii^nal  section ponnds..    08,100 

Elastic  limit  per  so aare  inch  of  original  section do...    64,000 

Elongation  per  iucn  after  mpture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001950 

Redaction  in  diameter  at  point  of  rupture do...       .125 

Reduction  in  area  after  rupture,  per  oent  of  original  section 48.3 

Position  of  rupture ".80  from  neck 

Character  of  broken  nurface silky  40  per  cent,  granular  at  circumference  60  per  cent 

Elongation  of  inch  sections "Ai,  *'M* 
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Jacket. 

Ko.  5799. 

Marks,  g?/^'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inclu 

Gauged  length,  2". 


Applied  loads. 

EloiiKation 
per  Inch. 

Successive 

eloncfttloii 

perlnch. 

Permnnent 
set. 

SnccesAire 

Remarks. 

Total. 

Per  sqnare 
incii. 

permauout 
set. 

Pounds. 

200 

1,000 

2,0«i0 

4,000 

6,000 

8,000 

9,200 

0,400 

9,600 

0,800 

10,000 

10,200 

10,400 

10,  GOO 

10,800 

11,000 

11. 200 

11,400 

11,600 

19,380 

Pounds. 
1,000 
5,000 
lO;  000 
20,000 
80. 000 
40, 000 
46. 000 
47.000 
48,000 
49.000 
50,  Otto 
51,000 
52,000 
53.000 

Inch. 
0. 

.000100 
. 000300 
.000600 
.001000 
.001350 
.001550 
.001600 
.001650 
.001700 
.001700 
.001750 
.001800 
.OOlO.'iO 

Inch. 

0. 

.000100 
.000200 
.000300 
. 000400 
.000350 
.000200 
.  000(150 
. 000050 
.000050 

0. 
.000050 
. 000050 
.000150 
.  0000(»0 
.00^^50 
.  (MUJ050 
.00111)0 
. 000850 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

.  •  •  .  . . 

0. 
0. 

Elastic  limit. 

• 

54, 000           .  00*>550 

55, 000 
56, 000 
57,000 
68,000 
96,900 

. 003900 

.  oo4a-»o 

.  00.1950 
.006800 

Tcusile  streiigth. 

1 

General  summary. 

Tensile  etrength  per  square  inch  of  original  section pounds . .    06, 900 

SlasUclimit  per  so  nare  inch  of  original  section do...    52,000 

Elongation  per  inco  after  rupture inch. .      .  2200 

Xlongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Seduction  in  diameterat  point  of  rupture do...       .115 

Keduotion  in  area  after  rupture,  per  cent  of  orl{rina1  Sfction 40.3 

Position  of  rupture ".95  from  neck 

Character  of  oroken  surface granular  75  percent,  silky  25  per  cent 

Elongation  of  inch  sections ".31*,  ".13 
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Jacket. 
No.  5800. 

Marlrfl    32  RIM  J 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Per  sqaare 

illCD. 


Poundi. 

200 

1,000 

2,000 

4,000 

COOO 

8,000 

9,200 

9.400 

9,600 

9.800 

10,000 

10,200 

10,400 

10.600 

10,800 

11.000 

11,200 

18,820 


Pounds. 
1.000 
5.000 
10,000 
20,000 
30,000 
40,000 
46,000 
47, 000 
48.000 
49.000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,600 
94,100 


^*^??  il?     elongation  . 


Inch. 
0. 

.000150 
.000350 
.000700 
.001100 
.001500 
. 001700 
.001700 
.001750 
. OOlHoO 
.001900 
.001050 
.0021.50 
. 004200 
.  00.5000 
.005850 
. 00G700 


Saccegsivo'p  Saccessire 

elonfintion  •       „^  permanent 

per  Inch.  !       ^^        i       set. 


Jneh. 
3. 

.000150 
.000200 
.000350 
. 000400 
. 000400 
.000200 
}. 

.000050 
. 000100 
. 000050 
.  0000.50 
.000200 
.  002050 
.  000800 
.  0.10850 
.  000850 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  •summary. 

Tensile  strength  per  square  incii  of  original  section pounds..    04,100 

Elastic  limit  per  sotiare  inch  of  original  section do...    51,000 

Elongation  per  iucfi  after  rapture inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001950 

Reduction  in  diameter  at  i>oint  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".21%  ".2^ 
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Jacket. 
No.  6801. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  mch. 

Snccessive 

elongation 

perinoh. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Bemarks. 

Total. 

Pot  square 
iucu. 

Pounda. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

9,600 

9,800 

10,000 

10.200 

10,400 

10.600 

10.800 

11,000 

11,200 

18,880 

Pounds. 
1,000 
5,000 
10,000 
^.000 
80,000 
40,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
63,000 
54,000 
55,000 
56.000 
94,400 

Inch. 
0. 

.000100 
.000250 
.000550 
.000900 
.001250 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
.002700 
.003650 
.005200 
.006000 
.006050 

IncK. 

0. 

.000100 
.000150 
.000300 
.000350 
.000350 
.000250 
.000050 

0. 
.000050 
.000050 
.000050 
.001000 
.000950 
.001550 
.000800 
.000950 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

1 

1 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    94,400 

Elastic  limit  per  so  nare  inch  of  originiu  section do . . .    51, 000 

Elongation  per  inon  after  rapture inch..      .2460 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Seduction  in  diameter  at  point  of  rupture do...       .136 

Bednction  in  area  after  rupture,  per  cent  of  original  section do...       46.2 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surface silky 

X]ongati«m  of  inch  sections ".2i\".2ir 
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Jacket. 

No.  6819. 

Marks,  25,^1^ 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Elonsation 
per  mob. 

Suoceuive 

elongation 

per  inch. 

Permanent 
set. 

Saccessire 

permanent 

set. 

Bemarks. 

Total. 

Per  sanare 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

9.600 

9,800 

10,000 

10, 200 

10,400 

10.600 

10,  800 

11,000 

11,200 

11,400 

11,600 

11.800 

12,000 

12. 200 

12,400 

19,520 

Pounds. 
1,000 
5,000 
10, 000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67.000 
58,000 
59,  000 
60.000 
61,000 
62,000 
97,600 

Ineh. 
0. 

.000100 
.  000300 
.000600 
.000950 
.001200 
.0014(0 
. 001450 
.001450 
.001500 
.001550 
.001550 
.001600 
.001650 
.001700 
.  001750 
.  001750 
.001800 
.  002100 
. 003900 
.  005000 
.006000 
.007650 

Ineh, 

0. 

.000100 
.000200 
. 000300 
.000350 
. 000250 
.  000200 
.000050 

0. 
.000050 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

.000050 

0. 
.000050 
.000050 
.000050    ' 
.000050 

0.                1 
.000050    1 
.000300 
.  001800 
.001100     ' 
.  001000    ' 
.001650    ' 

( 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    97, 600 

Blastio  limit  per  sanare  inch  of  original  section do...    67,000 

Elongation  per  inch  after  rupture inch..      .2050 

Elongation  i>er  inch  under  strain  at  elastic  limit do...  .0018(K) 

Beductaon  in  diameter  at  point  of  rupture do...       .105 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface silky,  60  per  oen  t ;  granular,  40  per  cent.    Opened  cracks 

in  surface  of  stem. 
Elongation  of  inch  sections ".30*,  'Ml 
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Jacket. 

No.  5837. 

Marks,  S?."?^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Eloneation 
perincb. 

Sncceanive 

eloDcation 

perincb. 

Permanent 
set. 

Soccesflive 

permanent 

aet. 

Remarks. 

Total. 

Per  sqaare 
incn. 

Pounds. 

200 

1,000 

2,000 

4.000 

6.000 

8,000 

9,200 

9,400 

9,600 

0,800 

10,000 

10,200 

10,400 

10.600 

10,H00 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

19,890 

Pounds. 
1,000 
5,000 
10.000 
20.0<I0 
30,000 
40,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58, 000 
59,000 
60,000 
99,450 

Inch. 
0. 

.000100 
.  000300 
.000600 
.OOOO-SO 
.001250 
.001500 
.001500 
.OOl.'VSO 
.001600 
.  OOlUOO 
.001650 
.001700 
.001750 
.001750 
.001850 
.002000 
.002400 
. 003050 
. 004450 
.005200 

Inch. 

0. 

.000100 
.  000200 
. 000300 
.000350 
. 000300 
.000250 

0. 

.000050 
.000050 

0. 
.000050 
.000050 
.000050 

0. 
.000100 
.000150 
.  00044  0 
.000650 
.001400 
.000750 

Inch. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  Umit 
Tensile  strength. 

0. 
0. 

) 

1 

General  Bummary, 


Tensile  strength  per  square  inch  of  original  section pounds 

Blastic  limit  per  so aare  inch  of  origins  section do. 

Elongation  per  incn  after  mptnre inch 

Elongation  per  inch  under  strain  at  eiastio  limit do. 

Redaction  indiameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  mptnre ".2  from  neck 

Character  of  broken  surface granular,  radiating  from  a  flaky  spot  at  circamfereuoe 

Elongation  of  inch  sections ".26*,  'MO 


99,450 

65.000 

.1800 

.001830 

.066 

23.9 
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3.2-INCH   B.  L.  STEEL   FIELD   GUNS. 


Jacket. 


No.  6838. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loftds. 

Eloncation 
per  Tuch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Sacceeaive 

permanent 

set. 

Bemarks. 

Total. 

Per  Bonare 
incn. 

Poundt. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9.600 

9,800 

10,  000 

10,200 

10.400 

17.410 

Poimdt, 
1,000 
5,000 
10,000 
20,000 
30,000 
40, 000 
46,000 
47,000 
48, 000 
49,000 
50,000 
51,  000 
52, 000 
87, 050 

Inch. 
0. 

.000100 
.  000300 
.000650 
. 001000 
.001350 
.  001650 
.  001700 
.011100 
.012000 
.012500 
.  013500 
.  0U50J 

Inch. 
0. 

.000100 
.000200 
. 000350 
.  000350 
.000350 
.000300 
.000050 
. 009400 
.000900 
. 000500 
.001000 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

■V ••»•••••*« 

.  000050 
.000100 

.000050 
.000050 

General  snmmary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    87,050 

Elastic  limit  per  square  inch  of  original  section do. . .    47, 000 

Elongation  per  inch  atter  rupture inch. .      .  2550 

Elongation  per  inch  under  strain  at  ela8tic  limit do...  .001700 

Beduction  in  diameter  at  point  ot  rupture do. . .       .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 'U9, ''.32* 
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TABULATION  OF  TENSION  SPECIMENS  FROM  8,2-1  NCH  B.  L.  STEEL 
FIELD  GUNS  {STEMS  2" LONG,  '\605  J)IAMETEB). 


No. 

of 

teat. 


6820 
5M21 
5822 
5823 
5824 


5825 
5826 
5827 
5828 


5839 
5840 
5841 
5829 


5830 


5852 
5853 

6774 


6775 

5770 
5771 
5772 


5789 
5790 

5791 
5792 


5798 


5799 

6800 
5801 
5819 

5837 


5838 


Position  in 
gan. 


Tube  No.  197 
TabeNo.l9U. 
TabeNo.200. 
TabeNo.2()2. 
Tube  No.  203. 


Tube  No.  204. 
Tube  No.  205. 
Tube  No.  207. 
Tube  No.  208. 


Tube  No.  209. 
Tube  No.  210. 
Tube  No.  213. 
Tube  No.  214. 


Tube  Na  216. 


Tul>eNo.227.. 
Tube  No.  229.. 

Jacket  No.  182 


Jacket  No.  185 

Jacket  No.  186 
Jacket  No.  187 
Jacket  No.  190 


Jacket  No.  101 
Jacket  No.  103 

Jacket  No.  194 
Jacket  No.  195 


Jacket  No.  196 


Jacket  No.  197 

Jacket  No.  198 
Jacket  No.  199 
Jacket  No.  201 

Jacket  No.  203 


Jacket  No.  204 


Location 
of 
speci- 
mens. 


Middle  . 

do  ... 

. . .  do  . . . 
....do... 
. . .  .do  . . . 


.do 
.do 
.do 
.do 


.do 
.do 
.do 
.do 


....do ... 


....do . .. 
— do ... 

Outside. 


. . .  .do 

— do 
. ..  .do 
— do 


.  ...do ... 
.  ...do  — 

Middle  . 
Outside. 


.do... 

.do... 

.do . . . 

.do ... 
.do ... 

.do . .. 
.do... 


Elastic 

limit 

per 

square 
inch. 


PouTkd* 
56,000 
56.000 
41.000 
50,000 
55,000 


54.000 
54,000 
56.000 
59,000 


58,000 
41,000 
55,000 
52,000 


52,000 


46,000 
54,000 

54,000 


58,000 

55,000 
54,000 
55,000 


53,000 
49,000 

55,000 
044,000 


54,000 


52,000 

51.000 
51.000 
57,000 

55,000 


47,000 


Tensile 
strength 

per 

square 

inch. 


Poundt. 
92,550 
94,100 
81,450 
86,800 
93,400 


89,850 
85,100 
93,950 
95,300 


95,500 
82,350 
97,050 
95,100 


96,300 


82,950 
95,400 

100,200 


99,650 

104,800 

97,550 

104,600 


96.050 
91, 950 


£lon< 
tion. 


96,900 

94.100 
94.400 
97,600 

99,450 


87.050 


Pr.et 

21.0 

21.0 

24.5 

25.0 

19.0 


25.5 
26.0 
24.0 
14.0 


22.5 
28.0 
10.5 
17.0 


21.0 


25.0 
17.5 

21.0 


19.5 

19.0 
23.0 
19.0 


22.0 
22.0 


Con- 
trac- 
tion 
of 
area. 


97, 930     22. 0 
85, 950     22. 0 


98,100     24.0 


22.0 

23.0 
24.5 
20.5 

18.0 


25.5 


Pr.et 

43.3 

43.3 

46.2 

43.3 

40.3 


46.2 
51.9 
46.2 
16.9 


43.3 
43.8 
43.3 
30.7 


40.3 


43.3 
27.4 

34.0 


34.0 

34.0 
37.1 
20.5 


43.8 
37.1 

44.1 
37.1 


43.3 

40.3 

46.2 
46.2 
37.1 

23.9 
46.2 


Appearance  of 
fracture. 


Kemarks. 


Silky 

>    «    B    •    •  U  V       WW************** 

do 

Silky,  40  per  cent 
ffranular.  atciroum- 
fereuce  tO  per  cent. 

SUky 

do 

Granular,  radiating 
from  a  spot  in  the 
circumference. 

Silky 

Silky,  oblique 

Silky...... 

Granular,  7U  per  cent, 
silky,  belt  across 
fractured  surface  80 
per  cent. 

Granular  at  the  cir- 
cumference 50  pOT 
cent,  silky  center 
50  per  cent. 

Silky 

Gnmnlar,  flaky  spot 
at  the  circnmf  erence. 

Granular,  radiating 
from  a  silky  spot  in 
the  circumference. 

Granular,  radiating 
from  a  silky  spot  in 
circumference. 

Granular  60  per  cent, 
silky  40  per  cent. 

Granular  70  per  cent, 
silky  30  per  cent. 

Granular,  radiating 
from  a  silky  spot  in 
the  circumference. 

Silky 

Granular  55  per  cent, 
silky  45  per  cent. 

Silky 

Granular,  radiating 
fmro  a  silky  spot  on 
one  side  of  stem. 

Silky  40  per  cent, 

f granular  at  circum- 
erence  60  per  cent. 
Granular  75  per  cent, 

silky  25  per  cent. 
Silky 

Silky  60  per  cent, 
granular  40  ner  cent. 

Granular,  raaiating 
from  a  flaky  spot  m 
circumference. 

Fine  silky 


Muzzle  end. 
Do. 
9o. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 


Do. 
Breech  end. 
Muzzle  end. 
Breech  end. 


Do. 


Muzzleeod. 
Breech  end. 

Muzzle  end. 


Do. 

Do. 
Do. 
Do, 


Ho. 
Do. 

Do. 
Du. 


Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 


a  Approximate* 
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SPECIMENS  FROM  BODIES,  GAS  CHECKS,  AND 

BREECH  BLOCKS. 
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Body  No,  1. 

No.  5952. 

Marks,  ^^  ^ 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2^\ 


Applied  loads. 

Elongation 
per  inch. 

Successire 

elongation 

per  inch. 

Permanent 
set. 

Suocessi^e 

permanent 

set. 

Bemarks. 

Totol. 

Per  square 
inco. 

Pounds. 

200 

1.000 

2,000 

4,000 

6.000 

8.000 

9,200 

9,400 

9,000 

9,800 

10,000 

10.200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12.000 

18. 510 

Pounds. 
1.000 
6.000 
10,000 
20,000 
80,0«H) 
40.000 
46.000 
47.000 
48.000 
49,000 
60.000 
51.000 
62,000 
53,000 
54,000 
66,000 
56.000 
57,000 
68,000 
59,000 
60,000 
92.550 

Inch. 
0. 

.000100 
.000300 
.000000 
.001000 
.OOUGO 
.001550 
.001550 
.001600 
.001650 
.001650 
.001700 
.001800 
.001850 
.001000 
.OOiOOO 
.003051) 
.0049oO 
.006:400 
.007250 
.008200 

Inch, 

0. 

.000100 
.000200 

.  000:^00 

.000400 
.000400 
.000150 

0. 

.000050 
.000050 

0. 
.000050 

Inch. 
0. 
0. 

Ineh. 
0. 

InitiAllood. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

.OUOIOO 

.000050 
.000050 
.000100 
.001050 

.001900 
.001350 
.001050 
.000050 



........... 

1 

General  aummary. 


92.650 

66,000 

.1900 

.002000 

.085 


Tensile  strength  per  square  inch  of  original  section pounds . 

£last4o  limit  per  sa uare  inch  of  original  section do . . 

Elongation  per  inon  after  rupture inch. 

Elongation  per  inch  under  Mtrain  at  elastic  limit do.. 

Redaction  in  diameter  at i>o!nt  of  ruptu re do.. 

Beductiou  in  area  after  rupture,  per  cent  of  original  section 80.7 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  lamellar  40  per  cent 

Elongation  of  inch  sectionH • ".16,  ".22* 

H.  Doc.  143 1 
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8.6-IKCH   B.  L.  FIELD    MOKTARS, 


Body  No.  3. 

No.  5969. 

Marks,  ^^  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneation 
per  Inch. 

Snoceaslve 

elongation 

perinch. 

Permanent 
set. 

Sncceaaive 

permanent 

aet. 

Semarka. 

Total. 

Per  BQuare 
incli. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9.200 

9,400 

0,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11.200 

18,000 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
90,450 

• 

Inch. 
0. 

.000150 
.000400 
.000750 
.001050 
.001400 
.001600 
.001850 
.001900 
.  001950 
.001950 
.002000 
.002450 
.004450 
.006350 
.007200 
.007950 

Inch. 

0. 

.000150 
.000250 
.  0001150 
.000300 
.000350 
.000200 
.000250 
.000050 
.000050 

0. 
.000050 
.000450 
.002000 
.001900 
.000850 
.000750 

InOt. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

••■■•••■"""* 

0. 
.000050 

.000050 

"**  *      1             .---. 

1 

1 

1 

1 

1 

1 

> 


General  summary. 

I'eusile  strength  per  square  inch  of  original  section pounds . .    00, 450 

Elastic  limit  per  so  nare  inch  of  original  section do. . .    5J ,  000 

Elongation  per  incli  after  rupture , inch. .      .  2250 

Klongatiou  per  inch  understrain  at  elastic  limit do...  .002000 

Keductiou  in  diameter  at  point  of  rupture do. . .        .  105 

]t(>duction  in  area  after  rupture,  per  ceut  of  original  section 37.1 

Pasltion  of  rupture 'I  from  neck 

Cltaracter  of  broken  surface granular  00  per  cent;  silky  40  per  cent 

Elongation  of  inch  sections.... ".14,  ".81* 
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Gas  Checks. 
Oil  tempered  at  low  cherry  red,  annealed  at  860^  F. 

No.  5916. 

Marks  36  M.  B.  GO. 
Diameter,  '^505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2^'. 


Applied  loads. 

Elongation 
per  uch. 

SacoesslTe 

elongation 

perincb. 

Permanent 
set. 

Snocessive 

permanent 

set. 

Bemarks. 

1 

j 

1 
1 

TotaL 

Per  Maare 
incn. 

Powidi. 
200 
1.000 
2,000 
6.000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15,000 
15,200 
15.400 
15,600 
15.800 
16.000 
16,200 
16,400 
16,600 
16.800 
17,000 
27,620 

Potmdt. 
1,000 
5,000 
10.000 
30,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
70.000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
138,100 

Ineh. 
0. 

.000050 
.000250 
.000850 
.001900 
.002200 
.002800 
.002350 
.002400 
.002400 
.002400+ 
.002450 
.002500 
.002500 
.002500+ 
.002550 
.002600 
.002800 
.003000 
.003900 
.004500 

Inch. 

0. 

.000050 
.000200 
.000600 
.001050 
.000300 
.000100 
.000050 
.000050 

0. 

.000000 
.00J050 
.000030 

0. 
.000000 
.000050 
.000050 
.000200 
.000200 

'  .000900 
.000600 

Ineh, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.000050 
.000050 

.000050 
0. 

..*..*  ...•••!•>...••».•.• 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section , poands..  138,100 

Elastic  limit  per  sonare  inch  of  original  section do. . .    81, 000 

Elongation  per  inoQ  aftermptare inch..      .1650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00260U 

Reduction  in  diameter  at  point  of  mpiure do...        .085 

Re«luction  in  area  after  rupture,  per  cent  of  original  section do. . .       30. 7 

I'osition  of  rupture ".116  from  neck 

Character  of  broken  surface flue  granular,  rndiating  from  center  punch  mai'k  defining 

the  inch  sections  on  the  stem. 
Elongation  of  inch  sections ".17*,  ".16* 

TABULATION  OF  TENSION   SPECIMENS  FROM  S.6-INCE  B.  L.  FIELD 
MORTARS  (STEMS  g"  LONG,  ".505  DIAMETER). 


No.  of 
teat. 


6062 
MMa 

99V9 

5916 


9386 
9514 


Position  in  gun. 


BodyKo.l... 
BodyKo.8... 
Gas  checks . . 

do 

Breechblocks 


Elastic 

limit  per 

square 

inch. 


PoundM. 
55,000 

51,000 

81,000 


79,100 
57,250 


Tensile 
strength 

per 

square 

inch. 


Elon- 

.Po- 
tion. 


Con- 
tract 
tion 
of 
area. 


Pounds.  Pr.ct.Pr.et 
30.7 


02,550 

90,450 

138,100 


125,350 
88,050 


19.0 
22.5 
16.5 


16.0 
22.0 


37.1 
30.7 


30.5 
43.3 


Appearance  of  flracture. 


Granular  60  per  cent,  silky 
lamellar  40  per  cent. 

GranularOOpercent,  sillcy 
40  per  cent. 

Fine  granular,  radiating 
fkx>m  center  punch  mark 
defining  the  inch  sec- 
tions on  the  stem. 

do , 

Silky 


.Remarks. 


Breech  end. 

00. 


Tool  steel. 
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Tube. 


No.  5723. 

Marks,  g^\ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Eloneation 
per  mob. 

Snccessivo 

eloiigRtion 

per  inch. 

Permanent 
set. 

Saocesaive 

permanent 

aet. 

Remarks. 

ToUl. 

Per  saaare 
incD. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,6(^0 

8,800 

0,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

17, 310 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,  000 
50.000 
51,000 
52,000 
53.000 
54,000 
55.000 
60,000 
86,550 

Inch, 
0. 

.000100 
.000300 
.000700 
.001050 
. 001250 
.001450 
.001500 
.001550 
. 001550 
.001600 
.001650 
.001700 
.001750 
.001800 
.  001800 
.001850 
.008900 
.010750 
.011650 
.012450 
.013800 

Inch. 

0. 

.000100 
.000200 
.000400 
.000350 
.000200 
.000200 
.000050 
.000050 

0. 
.000050 
.000050 
.000050 
.000050 
.000050 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 



1 

I 

0. 

.000050 

.000050 

0. 

.  000050 
.007050 
.001850 
.000900 
.000800 
.001350 

* 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  oriffinal  aection pounds. .      88, 550 

Elaatio  limit  per  sonare  inch  of  original  section do...      51,000 

Xlongatton  i>er  incn  after  mptnre inch. .       .  3400 

Klongation  per  inch  under  strain  at  elastic  limit do...    .001850 

Bednotion  io  diMoeter  at  point  of  ruptare do...         .185 

Reduction  in  area  after  mptoxe,  per  cent  of  original  section 46.2 

Position  of  rupture ".86ftomneck 

Character  of  broken  surfsoe silky 

Uongation  of  inch  secUons ,...  ".86% 'U3 
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Jacket. 

No.  6725. 

Marks,  f?;  a 

Diameter,  ".565* 

Sectional  area,  .25  square  inch. 

Gauged  length,  Z". 


Applied  loads. 

Slonffatiou 
perinoh. 

SacceMive 

elongation 

per  inch. 

Permanent 
set. 

• 

SncceMlve 

permanent 

set. 

Remarks. 

TotaL 

Persqaare 
inoD. 

r 

PoundM. 

250 

1,250 

2,500 

5, 00(1 

7,600 

!    10.000 

:    11,500 

i    11,760 

<    12,000 

i    12. 250 

Povnda. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 

60,000 
51,000 
52.000 
53,000 
54,000 
65,000 
56,000 
57,000 
89,160 

Inch. 
0. 

.000100 
.000300 
.000638 
.000967 
.001333 
.001567 
.001600 
.001667 
.  001700 
.001767 
.001800 
.001833 

.003000 
.004333 
.009667 
.010167 
.011000 
.011700 
.012783 
.013500 

Ineh, 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.003234 
.000033 
.000007 
.000033 
.000007 
.000083 
.000033 

.001167 
.001333 
.005334 
.000500 
.000833 
.000700 
. 001033 
.000767 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

0. 
0. 

Blastio  limit. 
Load  fell. 

Tensile  strength. 

. 

12,500 

12.750 

18,000 

12,500 
12,750 
13,000 
13,250 
18,500 
13, 750 
14,000 
14,250 
22.290 

,.^^..  #•••••    - -- - 

.  ...........1--.-  ........ 

••••••  •••"••,•"■•"•••■••• 

General  eummary. 

Tensile  strength  per  square  inoh  of  original  section pounds..    89,100 

Elastic  limit  per  sanare  inoh  of  originafscotion do. . .    52, 000 

Elongation  per  inch  after  rapture inch..      .2583 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001888 

Seduction  in  diameter  at  point  of  rupture do . . .       .166 

Reduction  in  area  after  rupture,  per  cent  of  original  section « 49.7 

Position  of  rupture 1'' .7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inoh  sections ".16,  ".42, 'MA 
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Tube. 

Ko.  6760. 

Marks,  f«  5 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2", 


Applied  loads. 

Elongation 
per  mch. 

• 

Saccessive 

elon^tion 

perlnch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
incn. 

Paundi, 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8.800 

9,000 

9.200 

9,400 

9,600 

9,800 

10.000 

10,200 

10, 400 

16,920 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30. 000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
84,600 

Inch. 
0. 

.000100 
.000300 
.000600 
.000950 
.001150 

.001:^00 

.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.009350 
.010000 
.010600 
.011250 
.012450 

Inch. 

0. 

.000100 
.000200 
.000300 
.000350 
.000200 
.000150 
.000100 
.000050 
.000050 

0. 
.000050 
.000050 
.007760 
.000650 
.000500 
.000750 
.001200 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000050 

.000060 

............  

1  

General  eummary. 

Tensile  strength  per  square  inch  of  original  seotion pounds..    84,600 

Elastic  limit  per  sonars  inch  of  original  section do...    47,000 

Elongation  per  inch  alter  rnptnre \ inch..      .2660 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001600 

Beduotionin  diameter  at  point  of  mpture do...       .125 

It  eduction  in  area  i^ter  rupture,  per  eent  of  original  section 43. 8 

Position  of  rupture ".55  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".37*.  ".10 
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Tube. 


No.  6786. 

Marks,  |«?,gf 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  incli. 

Gaaged  length,  3". 


Applied  loads. 

Elonfration 
per inoh. 

Snccessive 

eloDffaiion 

per  inch. 

Permanent 
set. 

Snoceasive 

permanent 

set. 

Kemarks. 

1 

ToUl. 

Pereonare 
inoh. 

Founds. 

260 

1,250 

2.500 

5,000 

7,500 

8,750 

10.000 

10.2.50 

10,5U0 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13, 250 

13.600 

13,750 

14.000 

14,250 

22,930 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
91.720 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.001638 
.001667 
.  001700 
.001733 
.001800 
.001967 
.002567 
.003333 
.  003333 
.006667 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000167 
.00C033 
.000038 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000167 
.000600 
.000766 
.002000 
.001334 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

m 

Elastic  limit 
Tensile  strength. 

.000038 
.000038 

.000033 
0. 

1 

1 

1 

1                       1 

General  eumtnary. 

Tensile  strength  per  sqaare  inch  of  ori sinal  section pounds . .    91, 720 

ElAStic  limit  per  so uare  inoh  of  original  section do. . .    52, 000 

Elongation  per  inon  after  rupture inch . .      .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  001800 

Reduction  in  diameter  at  point  of  mptnre do. . .        .  124 

Kedaction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture 1"  firom  neck 

Character  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".29*.  "J4, 'Ul 


64 


10*INCH   8TEEL   B.  L.  RIFLES, 


Tube. 

Fo.  6891. 

Marks,  iJ'5?a 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonntioii 
per  Inch. 

SucceMive 

eloneation 

periDch. 

Pezmanent 
aet. 

Snooeaalve 

permanent 

aet. 

Bemarka. 

Total. 

Per  Aouare 
incn. 

Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,75«» 

13,000 

21.680 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
86,720 

Ineh. 
0. 

.000100 
.000333 
.00U667 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001633 
.001700 
.004667 
.006500 
.007333 
.006000 
.009100 

Ineh. 
0. 

.000100 
.000238 
.000334 
.000333 
.000200 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000067 
.002967 
.001833 
.000733 
.000767 
.001100 

Ineh. 

.  0. 
0. 

Inch. 
0. 

Initial  load. 

.0C0O33 
.000033 

.000033 
0. 

1 

1 

1 

Elaatio  limit. 

\ 

1 

i 

1 

Tenaile  atrength. 

1 

1 

Qeneral  nummary, 

Tenaile  atrength  per  aqnare  inch  of  original  section pounds. .    86, 720 

Elastic  limit  per  square  inch  of  original  section do...    47,000 

Elongation  per  incu  after  ruptare tncb..      .2167 

Elongat ion  per  inch  under  strain  at  elaatio  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rapture do...       .135 

Reduction  in  area  after  mptnre,  per  cent  of  original  eeotion 4L0 

Position  of  rupture l".8fiNnn  neck 

Character  of  broken  anrfaoe ailky 

Elongation  of  inch  sectiona ''.15,  ".87*,"J8 
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Jaokbt. 

No.  6745. 

Marks,  ^\ 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  Inoh. 

Snocesflive 

elongation 

per  inch. 

Permanent 
set. 

1  Saocessive 

Bemarks. 

Total. 

Per  Muare 
inoii. 

permanent 
set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 
13,500 
13,750 
14,000 
22,500 

Pounds. 
1,000 
5,000 

lOrOOO 

20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40.000 
50,000 
51,000 

52,000 

53,000 
54.000 
55,000 
56,000 
90,860 

Inch. 
0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001438 
. 001467 
.001533 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
/    .002167 
\    .005167 
.006167 
.007000 
.007967 
.008867 

Inch. 
0. 

.000183 
.000200 
.000334 
.000383 
.000167 
.000166 
.000067 
.000033 
.000034 
.000066 
.000034 
.000066 
.000084 
.000033 
.000033 
.000034 
.000400 
.003000 
.001000 
.000833 
.000067 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

.000033 

.000083 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..    90,360 

Elastic  limit  per  saaare  inch  of  original  section do. . .    51, 000 

Elongation  per  inon  after  mptore inch..      .2333 

Elongation  per  inch  ander  strain  at  elastic  limit do ...  .  001767 

Reduction  in  diameter  at  point  of  rapture do...        .164 

Reduction  in  area  after  rupture,  percent  of  original  section 49.7 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".38*,  ".17 

H.  Doc.  143 5 
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10-INCH   STEEL   B.  L.  RIFLES. 


Jacket. 

No.  6783. 

Marks,  Tt% 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

EloDsation 
per  Inch. 

Sacceaaive 

Permanent 
aet 

Sncceaaive 

Rcmarka. 

Total. 

Per  sqnare 
Incii. 

elongation 
per  Inch. 

permanent 
set. 

Pounds. 

250 

1,250 

2,500 

6,000 

7.600 

8,750 

10,000 

10,250 

10,500 

10. 750 

11,000 

11,260 

11,500 

11,750 

12,000 

12,250 

12,500 

22,280 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,U00 
48,000 
49,000 
50,000 
80, 120 

Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001233 
.001438 
.001467 
.001500 
.001538 
.001567 
.001600 
.001700 
.001767 
.001900 
.002307 
.005400 

Inch. 
0. 

.000183 
.000200 
.000367 
.000367 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.000100 
.000067 
.000138 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastio  limit. 
Tensile  strength. 

0. 
.000033 

.000038 

.000467 

I'"*********" 

.003033 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poands . .    89, 120 

Elastio  limit  per  souare  inch  of  original  section do...    46,000 

Elongation  per  inou  alter  rapture inch..      .2100 

Elongation  per  inch  under  strain  atelaatio  limit do...  .001600 

Reduction  in  diameter  at  point  of  rapture do...        .176 

Beduction  in  area  after  rupture,  percent  of  original  section 62.2 

Position  of  ruptnre 1".6  from  neck 

Character  of  broken  surface silk; 

Elongation  of  inch  sections ".13,  ".88*.  ".a 
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Jaoeet. 

No.  6862. 

Marks,  S^^ 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
permoh. 

SaocesBire 

elongation 

per  loch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incii. 

Foundt. 

250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11,600 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

22,490 

PmindM. 
1,000 
5,000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50.000 
51,000 
52,000 
80,060 

Ineh. 
0. 

.000188 
.000388 
.000667 
.001038 
.001200 
.001400 
.001467 
.001500 
.001583 
.001600 
.001638 
.001667 
.003267 
.004767 
.006300 
.006700 
.007767 

Ineh. 
0. 

.000138 
.000200 
.000334 
.000366 
.000167 
.000200 
.000067 
.000033 
.000038 
.000067 
.000033 
.000034 
.001600 
.001500 
.001538 
.000400 
.001067 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

0. 

.000038 

.000033 

Elastic  limit. 

Tensile  strength. 

• 

General  aummafTf. 

Tensile  strength  per  square  inch  of  oileinal  section pounds..    88,000 

Blastic  limit  per  square  inch  of  original  section do...    47.000 

Elongation  per  inch  after  rupture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001687 

Reduction  in  diameter  at  point  of  rupture do...       .145 

BedufTtion  in  area  after  rupture,  per  cent  of  original  section 44.0 

Position  of  rupture T'lromneck 

Character  of  broken  surface aUky 

Elongation  of  inch  sections ".82*.  ".10,  ".10 


TABULATION   OF    TENSION    SPECIMENS   FROM  10-INCH   STEEL  B.   L. 

RIFLES.    (STEMS  5"  LONG,  " .564  DIAMETER.) 


No.  of 
test. 


6786 
5601 
6745 
6783 
5862 


Position  in 

gOB. 


Tube. 

. . . .  .do 

Jacket 

•  •  « •  ■  uo  •  •  • 

do... 


•••••* 


Location 
of  speci- 
mens. 


Middle. 
....do .. 
....do.. 
....do .. 
do  .. 


Elastic 

limit  per 

square 

inch. 


PowidM. 
52,000 
47,000 
51,000 
45,000 
47,000 


Tensile  i 
strength  Elon 


per 

square 

inch. 


PowidB. 
01,720 
86,720 
00,360 
89,120 
89,060 


tlon. 


P.ct 
18.0 
21.6 
28.8 
21.0 
22.8 


Con* 

trac- 
tion 
of 
area. 


P.eL 
89.2 
41.9 
49.7 
52.2 
44.6 


Appearance 
fracture. 


ceof 


Silky,  serrated. 

.^.■^o-::::::::: 

do 

do 


Remarks. 


Breech  end. 
Muscle  end. 

Bo. 

Do. 

Do. 


12-INCH  STEEL  B.  L  RIFLES. 
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Tube. 

No.  5778. 
Marks,  SJ»  Bi, 
Diameter,  '\565. 
SectioDal  area,  .25  square  iucb. 
Gauged  length,  3'^ 


Applied  loads. 

Elonntion 
per Inch. 

Sucoeaaive 

Pnrmanont 
set. 

Succeaaive 

permanent 

aet. 

Remarks. 

Total. 

Per  aqnare 
inch. 

eloDKation 
per  mob. 

Pound: 

250 

1,250 

2,500 

6,000 

7,600 

8.760 

10,000 

10,260 

10,600 

10,750 

11,000 

11.250 

11,500 

11,760 

12,000 

12,250 

12,500 

22,670 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
90.680 

Ineh. 
0. 

.000100 
.000333 
.000667 
.001033 
.001200 
.001367 
.001400 
.001433 
.001467 
.001538 
.001600 
.001900 
.002607 
.003700 
.004400 
.005433 

Ineh. 
0. 

.000100 
.000233 
.000334 
.000366 
.000167 
.000167 
.000038 
.000083 
.000084 
.000066 
.000067 
.000300 
.000767 
.001033 
.000700 
.001033 

Ineh, 
0. 
0. 

Ineh. 
0. 

IniUul  load. 

Elastio  limit. 
Tenaile  atrength. 

0. 
0. 

Oeneral  summary. 

Tensile  atrength  per  square  inch  of  original  aection pounda..    90,680 

Blmatio  limit  per  aooare  inch  of  origins  aection do...    45,000 

Blongatlon  per  inch  after  rapture inch..      .2067 

Elongation  per  inch  under  atrain  at  elaatio  limit do...  .001600 

Reduction  In  diameter  at  pointof  rapture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 89.8 

Poaitlon  of  rupture 1".7  from  neck 

Character  of  broken  surface silky;  trace  of  granulation 

Elongation  of  inch  aeoUous ",lii"J86\'*,lZ 
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Tube. 

No.  5781. 

Marks,  m  Ti  o 

Diameter,  ".564. 

Sectional  area,  .25  square  inch; 

Gauged  length,  3". 


Applied  loads. 

Elonffatlon 
per  mch. 

Succesflive 

Permfunent 
set. 

SacceMive 

Benin  rks. 

Total. 

Per  Mnare 
incn. 

elongMtion 
per  incb. 

penuaneiit 
sot. 

Pound*, 

250 

1,250 

2,500 

6,000 

7,600 

8.750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13, 750 

14,000 

14,250 

14,500 

22,420 

Poundi. 
1,000 
5.000 
10,000 
20,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
67,000 
58.000 
89,680 

Inch, 
0. 

.000133 
.000333 
.000667 
.000967 
.001167 
.001333 
.001367 
.OOUOO 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001800 
.001833 
.001987 
.005067 
.007667 
.0090U0 
.010000 

Jneh. 
0. 

.000133 
.000200 
.000334 
.000300 
.000200 
.000166 
.000034 

Inch. 

0. 
0. 

Inch. 
.0 

Initial  load. 
Elastic  limit. 

•     , 

1 

0. 
0. 

........ 

.000033 

.000033 
.000067 
.000033 
.OO0U34 
.000033 
.000033 
.000034 

1 

, 

1 

.000033 

... 

.000033 
.000067 
.000033 
.000184 
.  003700 

.002000 
.  001  :«3 
.00 1000 

T  'nsile  strength. 

General  summary. 

Tensile  stronfjrth,  per  square  inch  of  original  section poands..    88,680 

Elantic  limit,  per  »qaare  Inch  of  origlnu  section .' do...    63,000 

Elongation  per  incli  after  rupture inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do..-.  .001833 

Beduction  in  diameter  at  point  of  rupture do...       .154 

Bednction  in  area  after  rupture,  per  cent  of  original  section 47.3 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".86% 'Ml 
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Tube. 

Fo.  5787. 

Marks,  ^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  lengtb,  3". 


Applied  loads. 

Elongation 
per  Inch. 

'  SncceBsive 

Permanent 
«et. 

Sncceasive 

permanent 

set 

Remarks. 

Total. 

Per  iwiQare 
iDcn. 

elongation 
per  inch. 

Pounds. 

250 

1,250 

2.500 

5.000 

7,600 

8,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22,220 

Pounds. 
],000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
88,880 

Jneh. 
0. 

.000100 
.000267 
.000600 
.000V33 
.001100 
.  001300 
.001367 
.001400 
.001483 
.001467 
.001533 
. 001633 
.001800 
.002667 
.003000 
.005000 

Inch. 
0. 

.000100 
.000167 
.00033.3 
.000333 
.000167 
.000200 
.000067 
.000033 
.000033 
.000034 
.000066 
,000100 
.000167 
.000867 
.000933 
.001400 

Jneh, 
0. 
0- 

Inch, 
0. 

Initial  load. 

Elastiolimlt 
Tensile  strength. 

.000033 
.000033 

.000033 
0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88,880 

Elastic  limit  per  sanare  inch  of  originaa  section do...    45,000 

Elongation  per  iiicn  aftcrruptnre inch..      .2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001538 

Beductlon  in  diameter  at  point  of  rupture do...       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  "J^*,  ".1*5 
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Tube. 


No.  5897. 

Marks,  '^'^^ 

Diameter,  ".666. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonffatiozi 
per  inch. 

Snocessive 

elonffatioii 

perinch. 

Permanent 
Bet 

Sncceftsive 

permanent 

set. 

Bemarks. 

Total. 

Per  ami  are 
incD. 

Pound9. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

22,260 

Pound*, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
89,040 

Ineh. 
0. 

.000100 
.000300 
.000607 
.001000 
.001200 
.001400 
.001433 
.001500 
.001533 
.001600 
.002167 
.004300 
.005200 
.006333 
.007200 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000200 
.000033 
.000067 
.000033 
.000067 
.000567 
.002133 
.000900 
.001183 
.000867 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

.000033 
.000033 

.000033 
0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,040 

Elastio limit  per  so uare  inch  of  original  section do...    44,000 

Elongation  per  incn  aft«r  mptore inch..      .2200 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001600 

Beduction  in  diameter  at  point  of  rupture do...       .135 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture 1''.6  from  neck 

Cliaracterof  broken  surface « silky 

Elongation  of  inch  sections 'M6.".36*/U4 
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Jacket. 

No.  5802. 

Marks,  g»i»i 

Diameter,  ".566. 

Sectional  area,  .25  square  incb. 

Ganged  length,  3'^ 


Applied  loads. 

Elongation 
perlnoh. 

Successive 

eloQcation 

per  Inch. 

Pennanent 
set. 

Snocesaive 

pennanent 

set. 

Remarks. 

Total. 

Pertaaare 
inoo. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10.000 

10,500 

10,760 

11,000 

11.250 

11,500 

11,750 

12,000 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
95,280 

Inch. 
0. 

.000100 
.000300 
.000667 
.001088 
.001367 
.001488 
.001533 
.001567 
.001600 
.001700 
.001767 
.001867 
.002638 
.002967 
.003567 
.004067 
.004867 

Inch, 
0. 

.000100 
.000200 
.000367 
.000366 
.000234 
.000166 
.000100 
.000034 
.000038 
.000100 
.000067 
.000100 
.000666 
.000434 
.000600 
.000500 
.000800 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 

.000033 

.000067 

.000034 

12,260 

12,500 
12,750 
13,000 
28,820 

**"'"*•**"*■ 

Omeral  summary, 

TensUe  strength  per  square  inch  of  original  section pounds..    95,280 

Elastic  limit  per  saoare  inch  of  original  section do...    46,000 

Elongation  per  incn  after  rupture inch..      .2083 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .104 

Reduction  in/irea  after  rupture,  per  cent  of  original  section 33. 6 

Position  of  rupture 1".45  firom  neck 

Character  of  broken  surface granular  75  per  cent,  silky  25  per  cent 

Elongation  of  inoh  sections ".17,  ".80*,  'M4 
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Jaokbt. 

No.  5804. 

Marks,  g?»^ 

Diameter,  ''.564. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3". 


Applied  loads. 

EloDKRtion 
per  inch. 

Snooessire 

eloDfcation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Powfid*. 
250 
1,250 
2.600 
6,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,260 
11,500 
11.750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
18, 750 
14,000 
14,250 
14.500 
14, 750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,500 
25,910 

Per  square 
incn. 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,  (KK) 
66,000 
66,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
103,640 

Ijieh. 
0. 

.000100 
.000383 
.000700 
.001100 
.001267 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.001767 
.001800 
.001900 

.ooiofrr 

.002000 
.002000 
.002033 
.002067 
.002133 
.002200 
.002267 
.002433 
.003533 
.005300 
.006200 
.007333 

Inch. 
0. 

.000100 
.000233 
.000307 
.000400 
.000167 
.000133 
.000067 
.000033 

Inch, 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit 

.000033 

.000033 

.000067 

.000034 

.000067 
.  000033 
.000033 
.000034 
0. 

.000038 
.000033 
.000034 

; 





.000033 
.000100 
.000067 
.000033 
0. 
.000033 
.000034 
.000066 
.000067 
.000067 
.000166 
.001100 
.001767 
.000900 
. 001133 

.  000 )67 

0. 

1 

.' ■  " 

Tnnsile  strength. 

1                       1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  108,640 

Elastic  limit  per  Mouare  inch  of  origins! section do...    61,000 

Elongation  per  incn  after  rupture inch..      .1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Reduction  in  diameter  at  point  of  rupture do. . .       .  144 . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1''.5  from  neck 

Character  of  broken  surface  silky 

Elongation  of  inch  sections ".12,  ".84*,  ".10 
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Jacket. 

No.  5861. 
Marks,  Jf^o' 
Diameter,  ".564. 
Sectional  area,  .25  sqnare  incb. 
Gauged  lengtb,  3". 


Applied  loads. 

BloDffation 
per  iDch. 

Snooessive 

elongation 

per  inch. 

Permanent 
set. 

Sacoesflive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

iACO. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

1?,250 

12,500 

12,750 

13,000 

18,250 

13,500 

13,750 

14,000 

14.250 

14,500 

14,750 

24,940 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45.000 
48,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56.000 
57.000 
58,000 
50,000 
99,760 

Inch. 
0. 

.000100 
.000287 
.000800 
.000983 
.001133 
.001300 
.001387 
.001400 
.001487 
.001500 
.001533 
.001587 
.001600 
.001833 
.001700 
.001738 
.001787 
.001800 
.001887 
.002087 
.002587 
.003833 
.005000 
.006100 

Inch. 
0. 

.000100 
.000187 
.000333 
.000338 
.000200 
.000167 
.000067 
.000033 
.000087 
.000033 
.000038 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000067 
.000200 
.000500 
001268 
001167 
.001100 

Inch, 
0. 
0. 

Indi. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

0. 

•  '•••■a   .••••• 

General  enmmary. 

Tensile  strength,  per  sqnare  Inch  of  orieinal  section pounds..    99,780 

Elasticlimit,  per  square  inch  of  original  section do...    54,000 

Elongation  per  inch  after  mptare inch..      .1987 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Kednction  in  diameter  at  point  of  rupture do . . .        .134 

Reduction  In  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture l".4from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11,  ".84*,  ".14 

TABULATION  OF  TENSION  SPECIMENS  FROM  12-INCH  STEEL  B.  L. 
RIFLES.    (STEMS  S"  LONG,  ".664  DIAMETER, ) 


No. 

of 

test. 


6778 

6781 
5787 
6897 
5802 

6804 
5851 


Position  in 
gnu. 


Tube 


Tube  If  o.  34. 

Tube 

....  do 

Jacket 


Jacket  No.  35. 
Jacket  No.  36. 


Location 
of  speci- 
mens. 


Middle  . 

Outside. 

Middle  . 

— do  ... 

Middle  . 

Outside-. 
....do  ... 


Elastic 
limit 
per 

square 
inch. 


Tensile 
strength 

per 

square 

inch. 


Pounds.,  Pounds. 
45, 000       90, 680 


53,000 
45,000 

I  44,000 
48,000 

I 
81,000 
51,000 


89,680 
88,880 
I    80,040 
95,280 

103.840 
99,760 


Elon- 
tion. 

Con* 

trac- 

Uon 

of 

area. 

P.eL 
2a7 

P.eL 
30.2 

20.7 
22.7 
22.0 
20.3 

47.2 
47.2 
41.9 
83.5 

18.7 
19.7 

44.6 
41.9 

Appearance  of 
fracture. 


Silky,  trace  of  granu- 
lation. 

^!!'L::::::::::::;:: 

...do 

Granular,  75  per  cent; 

silkv,  25  per  cent 
SUkv 


Eeouu'ks. 


Mnssle  end. 

Do. 

Do. 

Do. 

Breech  end. 

Mussle  end. 
Breech  end. 
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Tube. 


No.  5724. 

Marks,  ^l^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3". 


Applied  loads. 

Eloneation 
perlnoh. 

Successive 

PermaneDt 
set. 

Successive 

Total. 

Per  square 
Inun. 

elougation 
per  inch. 

permanent 
set. 

Kemarks. 

1 

Pounds. 

250 

1,250 

2,500 

5.000 

7.500 

8,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12,500 

12,750 

22,810 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.000 
35.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
5i),000 
51.000 
80,240 

Inch, 
0. 

.000183 
.000333 
.000667 
.001000 
.001167 
.001367 
.001400 
.001467 
.001500 
.001567 
.001600 
.001683 
.001738 
.002000 
.002667 
.003833 
.004667 

Inch. 
0. 

.000133 
.000200 
.000334 
.000383 
.000167 
.000200 
.000033 
.000067 
.000038 
.000067 
.000033 
.000033 
.000100 
.000267 
.000667 
.  001166 
.000834 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

General  summary, 

TenaUe  strength  per  square  inch  of  original  section pounds..    89,240 

Slaaiic  limit  per  sauare  inch  of  original  section do. . .    46, 000 

Elongation  per  inon  after  rupture.  J .inch..      .2000 

Eloniratioii  per  Inch  under  strain  at  elastic  limit do. . .  .  001638 

Reduction  in  diameter  at  point  of  rupture do . . .       .165 

Bednction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  Broken  surface silky 

Elongation  of  inch  sections ".11,  ".87*,  "42 

H.  Doc  143 G 
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Tube. 

No.  574G. 

Marks,  ^^^^ 

Diameter,  ^\5G5. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3'^ 


Applied  loads. 

EloDsation 
per  inch. 

Snccessive 

elongatiou 

per  inch. 

Periuaneut 
set. 

Successive 

Total. 

Per  square 
inch. 

permanent 
set. 

Remarks. 

Pounds. 

250 

1,250 

2,500 

5.000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 
12,500 
12,750 
13,000 
13, 260 
21,590 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 

48,000 

49,000 
50,000 
51.000 
52,000 
53,000 
86,360 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001138 
. 001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.001600 
.001633 
;     .001700 
\    .006333 
.006767 
.007700 
.008500 
.009333 
.  010333 
.1400 

Inch. 
0. 

.000100 
.000200 
. 000333 
.000334 
.000106 
.000200 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000033 

Inch. 
0. 
0. 

Inch. 

0. 

Initial  load. 

0. 
.000083 

.000038 

Elastic  limit 

.000067 

.004633 
.000434 
.000933 
.0U08U0 
.  000833 

1 

.001000 
.129667 

Tensile  strength. 

General  summary. 

Tensile  strenf^th  per  square  inch  of  original  section pounds..    86,360 

BlasUc limit  per  sq aare  inch  of  orij^al  section do...    48, 000 

Elongation  per  incn  atter  rupture inch..      .2200 

BloDgation  per  inch  under  strain  at  elastic  limit do...  .001700 

Keduclion  in  diameter  at  point  of  Tnptun« do...        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.7 

Position  of  rnptare 1".6  from  neck 

Character  ©f  broken  surface ailkv 

Elongation  of  inch  sections ".14,  ".36*.  ".16 
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TUBB. 

No.  5757. 

Marks,  «^t'.S 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Pa\md», 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10.500 

10,760 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,760 

22,180 


Per  square 
iuch. 


Pounds. 

1,000 

5.00U 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
88,720 


^??Sil      elongation 
P«'  *°<^^-      per  Inch. 


Inch. 
0. 

.000100 
.000207 
.000633 
.U0U967 
.001133 
.001367 
.  001400 
.001433 
. 001500 
.001533 
.001600 
.001667 
.001900 
.002733 
.003900 
.005167 
.006533 


Inch. 
0. 

.000100 
.000167 
.000366 
.000334 
.000166 
.000234 
.000033 
.000033 
.000067 
.000033 
.000067 
.000067 
.000233 
.000633 
.001167 
.001267 
.001306 


I 


Permanent  Snccesaive 
aet        I P*™**"®"** 


Jneh. 


0. 
0. 


0. 
0. 


0. 


Inch. 


Kentarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section ponnda..    68,790 

£lastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  ruptnre y. inch . .      .  2267 

Blongation  per  inch  under  strain  at  elastic  limit do...  .001607 

Reduction  in  diameter  at  point  of  rupture do...       .106 

RedactloD  in  area  after  rupture,  per  cent  of  original  section ^ 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Klougation  of  inch  sections ".14,  ".39*. 'Mo 
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Tube, 

No.  6700. 

Marks,  S?^fii 

Diameter,  ".566. 

Sectional  area,  .26  square  inch. 

Ganged  length,  3^\ 


Applied  loads. 

ElonffatloQ 
per  inch. 

SacoeMATV 

elongation 

per  loch. 

Permanent 
set. 

Saoceasive 

permanent 

set. 

Total. 

Per  sqaare 
inoa. 

Beniarks. 

Pounds, 

260 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

U,500 

11,750 

12,000 

12,250 

21.680 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
86,720 

Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001200 
.001367 
.001433 
.001500 
.001538 
.001600 
.002000 
.002367 
.002767 
.003733 
.006267 

Inch. 
0. 

.000133 
.000167 
.000367 
.000333 
.000200 
.000167 
.000066 
.000067 
.000033 
.000067 
.000400 
.000367 
.000400 
.000966 
.002534 

Inch. 
0. 
0. 

Inch, 
0. 

Tnitialload. 

• 

0. 
0. 

1 

Elastic  limiL 

1 

1 

Tensile  strength. 

General  summary, 

TeusUe  strength  per  square  inch  of  original  section poands. .    86, 720 

Elastic  limit  per  sooare  inch  of  origiDaT section do...    44,000 

Elongation  per  incn  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001600 

Beduction  in  diameter  at  point  of  rupture do...       .165 

Bed  uction  in  area  after  rupture,  percent  of  original  section 49.7 

Position  of  rupture 1".^  firom  neck 

CliAraoterof  broken  surface silky 

Elongation  of  inch  sections 'MS,  ".84*  ".11 
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Tube. 

No.  6765. 

Marks,  i^^g-T 

Diameter^  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

ElonsatJou 
perinoh. 

SncceeaiTe 

elongation 

I>erinch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Bemarks. 

Total. 

Per  BO  uare 
Incu. 

Pound*. 
250 

1.250 
2,500 
5,000 
7,500 
8.750 
10,000 
10,250 
10,500 
10.760 
11,000 
11,250 
11,500 
11.750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
34,070 

Pounds. 
1,000 
5,0U0 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
96,280 

Inch. 

a 

.000133 
.000300 
.000633 
.001000 
.001167 
.001333 
.001807 
.001400 
.001433 
.001467 
.001533 
.001567 
.0016;i3 
.001633 
.001667 
.001733 
.001733 
.001800 
.001900 
.001967 
.002000 
.002133 
.002333 
.002667 
.003267 
.004333 

Inch. 

0. 

.000133 
.  000167 
.000333 
.000367 
.000167 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.00003# 
.000066 

0. 

.000034 
.000066 

0. 
.000067 
.000100 
.000067 
.000033 
.000133 
.000200 
.000334 
.000600 
.001066 

Inch, 
.0 
.0 

Inch. 
0. 

Initial  load. 

• 

0. 
0. 

Elastic  limit. 

Tensile  strength. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds..    96,280 

Elastic  limit  per  so uare  inoh  of  originnf  section do. . .    55, 000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inoh  under  strain  at  elastic  limit do. . .  .  002000 

Seduction  in  diameter  at  point  of  rapture do . . .       .184 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture l".6fiN>mneok 

Character  of  broken  surface silky,  irregnlar  surface 

Elongation  of  inch  sections 'U4,  ".8f*,  "Jl 
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Tube. 


No.  5706. 

Marks,  ^iX 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

1 
Successive 

T>^_~  »..«.... 

Successive 

Total. 

Per  so  uare 
iiicu. 

^^??uclr  elo°?»tion    ^  -—-"^  permanent 
per  men.      j^r  inch.  '        ■®^-               set 

'                     1 

Remarks. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11, 250 

11.500 

11,750 

12,000 

12. 250 

12,500 

12,750 

13,000 

22,230 

Founds. 
1,000 
5.000 
10,  OCO 
20,000 
30.000 
35.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,  OOO 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
88, 920 

Tneh. 
0. 

.000133 
.000300 
.000633 
.000967 
.001133 
.001300 
.001333 
.  001367 
.  001400 
.  001433 
. 001467 
.001500 
.  001567 
.  003500 
.006000 
.006667 
.0074:^3 
.  008500 

Inch. 
0. 
.000133 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000167 
. 000333 
.000334 
.000166 

. _.. 

• 

0. 

.000167         0- 

.000033 
. 000034 

*••'* 

...... 

. 000033 
.000033 
.  000034 
. 000033 
.  000007 
. 001933 
.  002500 
.000667 
.000766 
.  001067 

* 

■ 

EKafltic  limit. 

1 

Tensile  strength. 

General  aummary. 

Tensile  strength  per  s^aare  inch  of  original  section pounds.,    88, 920 

Elastic  limit  per  saare  inch  of  original  section do. . .    47, 000 

Elongation  per  incn  after  rupture inch. .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Reduction  in  diameter  at  point  of  rupture do...       .  1S6 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  iach  sections ".16,  ",41*,  ".15 
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Tube. 

No.  5773. 

Marks,  g^.??''^ 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length ,  3". 


Applied  loads. 


TotaL 


Pounds, 

250 

1,250 

2,500 

5,000 

7.500 

8.750 

10,000 

]U,2r>0 

10.5IM) 

10.750 

11,000 

11,250 

11.500 

11.750 

ri.ouo 

12, 250 
12,500 
12.750 
13,000 
13.250 
13,500 
J3, 750 
14, 000 
14.250 
23,080 


Per  sanare 
incii. 


Pound*. 
1.000 
5,000 
10,000 
20,000 
30, 000 
35,1)00 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
'  46. 000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56.000 
57. 000 
02,  320 


Elongation 
per  inch. 


Inch. 


0. 


.000100 
.000300 
.  000633 
.000967 
.001167 

.  ooi:<oo 

.  001333 
. 001367 
.001433 
.001467 
.  OOl.'KiS 
.001567 
.001600 
. 001633 
.001667 
.001700 
.001733 
.001767 
.001867 
. 001933 
.  002100 
.004500 
.006000 


SuccesBive 

elongation 

per  inch. 


Inch. 
0. 

. OOUIOO 
.  0()0200 
.  000333 
.  00i)334 
.0002110 
.0011133 
.000033 
.  0000:{4 
.000066 
.  000034 
.  000006 
. 000034 
.  0(10033 
.000033 
.  000034 
.  00003.3 
.  000033 
. 000034 
. 000100 
.000066 
.000167 
. 002400 
. 001500 


Permanent 
set. 


SuocesslTe 

permanent 

set. 


Keiiiarks. 


Inch. 


0. 
0. 


Inch. 


0. 


Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds . .    02, 320 

Elastic  limit,  per  square  Inch  of  oi iginai  section do. . .    52, 000 

Elongation  per  luoii  after  rupture inch..      .2033 

Elungation  per  inch  nnder  strain  at  elastic  limit do...  .001767 

Beduotion  in  diameter  at  point  of  rnpture do...        .154 

Bednctionin  area  after  rapture,  per  cent  of  original  section 47.  S 

Position  of  mptnre 'M2  from  neck 

Chftraeter  of  broken  surface silky 

Elongation  of  inch  sections 'Ml.  ".28,  ".27* 
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Tube. 

No.  5845. 

Marks,  If^g-T 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gaaged  length,  3". 


Applied  loads. 


Total. 


PmmdM. 

250 

1.250 

2,5U0 

5.000 

7.500 

8,750 

10.000 

10, 250 

10.500 

10,750 

11,000 

11«250 

11,500 

11.750 

12.000 

12,250 

12,500 

12, 750 

13,000 

13.230 

13,500 

22,390 


Per  muare 
iucii. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
89,560 


Elonj^ation 
per  inch. 


Inch. 
0. 

.000133 
.000267 
.000600 
.000933 
.001100 
.001300 
.  001333 
.001367 
.001400 
.  001433 
. 001467 
.  001533 
.001600 
.  001633 
.  001667 
.001900 
.002833 
.004833 
.  0O6UO0 
.  007333 


Succesnive 

elongation 

])er  Inch. 


Permanent 
set. 


Inch. 
). 

.000133 
.000134 
.000333 
.000338 
.000167 
.0(K)200 
.000033 
.000034 
.  000033  i 
.000033 
.000034  < 
.000066  . 
.  000067 
. 000033 
.000034 
.000233 
.000933 
.002000 
.001167 
.001333 


IneK 


0. 
0. 


Successive 

permanent 

set. 


Keniarks. 


0. 


Inch. 


Initial  load. 


0.               ; 

.000088           .000033 

1 

1 

1 

1 

1 

Biastic  limit 


Tensile  strength. 


Genei'al  summary, 
• 

ToDslle  strength  per  square  Inch  of  original  section pounds..    80,500 

Elasticlimit  persQuare  inch  of  originaTsection do...    49,000 

Blongation  per  incn  after  rnpture inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Seduction  in  diameter  at  point  of  rupture do. . .       .  164 

Bednction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1"  from  nock 

C haracter  of  broken  surface eilky 

Elongationof  inch  sections ".37*,  ".19,  ".18 
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TUBB. 

No.  6850. 

Marks,  Sfl^i 

Diameter,  ^\565. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3". 


Applied  loads. 

Elonffatlon 
per  Inch. 

Sacoessive 

eloneation 

perlnoh. 

Permanent 
set. 

Suooeaaive 

permaneiit 

set. 

Remarks. 

ToUl. 

Per  aqaare 
inon. 

Founds. 

250 

1.250 

2,600 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,260 

12,500 

12,78!p 

18,000 

13,250 

18.500 

13.750 

14,000 

23,100 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30.000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
52,000 
53.000 
54,000 
65,000 
66,000 
92,400 

Inch. 
0. 

.000133 
.000300 
.000700 
.001033 
.001200 
.001400 
.001433 
.  001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.  001700 
.001738 
.001800 
.001833 
.002000 
.004600 
.006833 
.006838 
.008000 

Inch. 
0. 

.000138 
.000167 
.000400 
.000333 
.000167 
.000200 
.000033 
.000034 
.000033 
.000067 
.000033 
.000038 
.000034 
.000033 
.000038 
.000067 
.000033 
.000167 
.002500 
.001838 
.000500 
.  001167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 
0. 

1 

'  *      1           *     ' 

„ 

.  ''      1           

1  ""■ 

; 

■ 

" ]............ 

Elastic  limit. 

1 

1 

■■| 

.  ..      .      . 

•  •  •  •  * 

1 
1 

Tensile  strenirtli. 

General  anmmary.  «, 

Tensile  strength  per  sqaareinchof  orifinal  section pounds..    92,400 

Blastie  hmlt  per  square  inch  of  originu  section do. . .    61, 000 

Blongation  per  inch  after  rupture inch . .      .  10.13 

Blongation  per  Inch  under  strain  at  elastic  limit do ....  001838 

Reduction  in  diameter  at  point  of  rupture do . . .       .106 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 83. 5 

Position  of  rupture atmiddleof  the  stem 

Character  of  broken  surface granular,  flaky  metal  on  one  side 

Klongation  of  Inoh  sections ".12,  ".81*,  'M5 
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Tube. 

No.  6777. 

Marks,  i^??,^ 

Diameter,  ".065. 

Sectional  area,  .2o  Sfiuare  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Per  square 
inch. 


Pounds. 

250 

1.250 

2.5(»0 

6,000 

7,500 

8,760 

10,000 

10,250 

10.600 

10,750 

11,000 

11, 250 

11,600 

11.750 

12,000 

12,250 

12,500 

12,750 

21,010 


PofindUf. 
1,000 
5,000 
10,000 
20,000 
30,000 
35, 000 
40,000 

41.  000 

42.  000 
43, 000 
44,000 
45, 000 
46, 000 
47,000 
48,000 
49.000 
50,000 
51,000 
84,  040 


£loD^atiou 
per  inch. 


Inch. 
0. 

.  000100 
.000300 
.000033 
.000967 
.001133 
.  001300 
.OOl.'lSS 
.001367 
. 001400 
.  001433 
.001467 
. 001533 
. 008767 
. 009833 
. 010667 
.011067 
.012433 


Successive  !>««„,-„„„♦  Successive 
elonpatioii ,  P««^";"^*nt  permauont 


0. 
0. 


Inch. 


set. 


Inch. 


0. 


Remarks. 


Initialload. 


0. 

u. 


Inch. 
0. 

. 000100 
.000200 
.  000333 
.  000334 
.000166 
.000167 
.000033 

.oooa-M 

. 000033 
. 000033 
.  000034 

.000066    ! ElastioUmit 

.0072:U 
.001066 
. 000834 
.001000 
.000706 


I' 


Tensile  streugtb. 


General  summary. 

Tensile  streni^th  per  square  inch  of  original  nection pounds. .    84, 040 

Elastic  limit  per  square  Inch  of  original  secUou do. . .    46,  OW 

Elongation  per  inch  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit 1 do. . .  .  001633 

Redaction  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture 1".  05  from  neck 

Character  of  broken  surface silky 

ElongftUon  of  inch  sections ".37*.  ".21,  ".12 
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Tube. 
No.  5797. 


Mnrlra    ^^^^  B4 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Foundg. 

1,000 
2,500 
5,000 
7,500 
8,750 
10,000 
10, 250 
10,500 
10, 750 
11.000 
11.250 
11,500 
11, 750 
12.000 
12, 250 
12.500 
12, 750 
1»,000 
13. 250 
13.500 
13,750 
22,310 


Per  sauaro 
incn. 


Pounda. 
1,000 
5,000 
10,000 
20,0u0 
30, 000 
35,000 
40,  COO 
41.000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48.000 
49,000 
50, 000 
51,000 
52,000 
53, 000 
54, 000 
55,000 
89,240 


Elongation 
per  inch. 


Inch. 
). 

.000100 
.000333 
.000607 
.001000 
. 001233 
.001367 
.001433 
. 001467 
.  001533 
.001567 
.001600 
.001633 
. 001667 
.001700 
.001733 
. 001767 
.  001867 
.005667 
.006133 
.007167 
.008100 


Successire 

elonji^tion 

per  inch. 


Inch. 
0. 

.000100 
. 000233 
. 000334 
.000333 
.  O0U233 
.000134 
.  0r)0066 
.  000U34 
.000066 
.  00U034 
.  000033 
.  000U33 

.  oooo:u 

.  000033 
.  0OU033 
.  00003 i 
.0001(0 
.  00380) 
.0004<;(> 
.0010)4 
.000933 


Permanent 

set. 


Inch. 


0. 
0. 


Sncceaaive 

permanent 

set. 


0. 


Inch. 


0. 
0. 

■ 

1 

1 

' 

_  1 

Kemarks. 


Initial  load. 


ElaBtic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands . .    89, 246 

Elastic  limit  per  sauaro  inch  of  origiuafsection do. . .    50, 000 

Elongation  per  inon  after  rupture inch. .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit-. do. . .  .  001767 

Heduction  in  diameter  at  point  of  rupture do . . .        .165 

Beduction  in  area  after  rupture,  per  cent  of  original  bee t ion 49. 7 

Position  of  rupture l."10  Arom  neck 

Cliaracterof  broken  surface silky 

Elongation  of  inch  sections ".37*.  ".19,  ".14 
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Tube. 

No.  5803. 

Marks,  il^T',0-'' 
Diaoieter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

SacoewiTe 

olonsration 

perlnch. 

Pemanent 
set 

SncoensiTe 

I>ermanent 

set. 

Remarks. 

Total. 

Per  aquare 
inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10, 000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

18, 500 

13,750 

14,000 

14,250 

14,500 

24,080 

Pounds. 
1,000 
5.000 
10,000 
20.000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,0C0 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
53.000 
64,000 
56.000 
56,000 
57,000 
58,000 
96,320 

Inch. 

0. 
.000100 
.000300 
.000033 
.000967 
.001133 
.001333 
. 001367 
.001400 
.001433 
.001467 
.001500 
.001533 
.0U1600 
.001633 
.0(11667 
. 001700 
.0017.33 
.001767 
.001800 
.001900 
.002000 
.002300 
.002967 
.004500 

I7l€h. 

0. 

.000100 
.000200 
.  000333 
.000334 

Inch. 
0. 
0. 

Inch, 
0. 

Initlalload. 

Klftstio  limit 
Tensile  strength. 

.000166 

0. 

««•••••««• «• 

.000200 
.000034 

0. 

.000033 
.000033 

.  oooo:i4 

.000033 
. 000033 
.000067 
.000033 
.000034 
.000033 
.000033 
. 000034 
.000033 
. 000100 
.000100 
.000300 
.000607 
.001538 

1 

1 

......................... 

1 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section.* pounds..    06,890 

Blastio  limit  per  sanare  inch  of  originsi  section do. . .    63, 000 

Elongation  per  inch  after  rupture inch..      .2083 

Elongation  per  incli  under  strain  at  elastic  limit do. . .  .  001800 

Beduction  in  diameter  at  point  of  rupture do...        .144 

Redaction  in  area  after  rupture,  per  cent  of  original  seotiun 44.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections • ".13,  ".84*, 'M4 
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Tube. 


No.  5812. 

Marks,  i2«§»'' 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elonntion 
per  iDch. 

SnoceaAive 

elongation 

perlnoh. 

Permanent 
set. 

SaooeasiTO 

permanent 

aet. 

Bemarka. 

^•t--  T"..X" 

Pound*. 

250 

1,250 

2.500 

6.000 

7,500 

8,750 

10.000 

10.250 

10.500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

22.420 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
89,680 

Inch. 
0. 

.000100 
.000267 
.000600 
.000967 
.001183 
.001333 
.001367 
.001400 
.001467 
.010000 
.010667 
.  011333 
.011967 
.012838 

Inch. 
0. 

.000100 
.000167 
.000333 
.000367 
.000166 
.000200 
.000034 
.000038 
.000067 
.00ftK» 
.000667 
.000666 
.000634 
.000866 

ifieA. 
0. 
0. 

In^. 
0. 

Initial  load. 

ElasUo  limit 
Tenaile  strength. 

0. 
.000033 

.000038 

. 

1 

General  summary, 

Tenaile  atrength  per  square  inch  of  original  section pounds..    89.680 

KlaaUo  limit  i>er  souare  inch  of  original  section do. . .    43, 000 

Klongadon  per  incn  after  rupture inch..      .2133 

Elongatioaper  inch  under  strain  at  elastic  limit do  ..  .001467 

Keduction  in  diameter  at  point  of  rupture do...       .104 

Reduction  tn  area  after  rupture,  per  cent  of  original  aection 33. 5 

Position  of  rupture 1".8  from  neck 

ChaztMster  of  broken  aurface silky  40  per  cent,  granular  60  per  cent 

Blongationofinohaeotiona 'M5,  ".25*.  ".24* 
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Tube. 

No.  5816. 

Marks,  ^^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


250 

1,250 

2,500 

5,000 

7,600 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.  250 

12.500 

12,750 

18,000 

13,250 

21, 820 


Per  Bonaro 
iDcn. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
85,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53,000 
87,280 


Elon^tion     J       ^j 
per  inch.     ~^^rlnch. 


Inch. 
0. 

.000100 
.000300 
.000033 
.001000 
.001200 
.001400 
.001433 
.001467 
.001467 
.001500 
.  061533 
.001567 
.001633 
.001733 
.001983 
.004800 
.006333 
.007333 
.008307 


Inch. 

0. 
.000100 
.000200 
.000333 
.000367 
.000200 
.000200 
.000033 
.000034 

0. 
.000033 
.000033 
.000034 
.000066 
.000100 
.000200 
.002867 
.  001533 
.001000 
.001034 


Permanent 
set. 


Inch. 


0. 
0. 


.000038 
.000033 


Successive 

pennanent 

set. 


Ineh. 


0. 


.000033 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orieiual  section pounds..    87, 280 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Eloniratioo  per  incn  after  rupture inch. .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".17.  ".39  •,  ".12 
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Tube. 

No.  5857. 

Marks,  l?-iJ««T 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauge  length,  3". 


Applied  loads. 

EIonjEation 
per  inch. 

Inch. 
0. 

.000100 
.000300 
.000633 
.000033 
.001100 
.001300 
.001333 
.001367 
.001400 
. 001433 
.001407 
.001500 
.0015.13 
.001507 
.001600 
.001633 
.001738 
.001767 
.001800 
.001833 
.001867 
.000667 
.007200 
.008133 
.009167 
.010338 

Saccesaive 

elo]i<;atioii 

periuch. 

Perroauent 
sot. 

Successive 
fpermanent 
set. 

Remarks. 

Total. 

Pounds. 

260 

1,250 

2,500 

6,000 

7,600 

8,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,250 

12,600 

12,750 

13,000 

13,250 

13,600 

18,750 

14,000 

14.250 

14.600 

14, 750 

16,000 

22,960 

Per  square 
incu. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30.000 
85.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,0C0 
54.000 
55,000 
50.000 
57,000 
58,000 
59,000 
60,000 
01,920 

Jneh. 
0. 
.000100 
.000200 
. 000333 
.000300 
.000167 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  001/033 
.000034 
.000033 
.000033 
.000100 
.000034 
.000033 
.000033 
.000034 
.004800 
.000533 
.000933 
.001034 
.001166 

Inch. 
0. 
0. 
...... ......^ 

Inch. 
0. 

Initial  load. 

Blastic  limit. 
Tensile  strength. 

1 

0. 
0. 

1 

1 

1 

...........'    ... 

' 

1 

1 

I 

1 

1 

I 

1*"'    '         '    ' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    01, 920 

Slastic  limit  per  saaare  inoh  of  originsu  section do. . .    55, 000 

£longatioxi  per  incD  after  rapture inoh . .      .  2233 

Klongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rapture do...       .154 

Redaction  in  area  after  rupture,  i>er  cent  of  original  section 47.2 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface fine,  silky 

Elongation  of  inch  sections ",27.  ".»*,  ".11 
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Tube. 

No.  5890. 

Marks,  f!^^\ 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loada. 

ElonratioD 
per  Inch. 

Sncoeetive 

eloontion 

per  iBOh. 

FermaQent 
ftet. 

SacoefiaWe 

permanent 

set. 

Remarks. 

ToUl. 

Per  8«iuare 
iucli. 

Poundt, 

250 

1,250 

2,600 

5,000 

7.500 

8,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11, 250 

11,600 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13, 250 

21, 930 

Poundt, 
1.000 
5.000 
10,  (KM) 
20, 000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
40,000 
50,000 
51,000 
ri2, 000 
63,000 
87,720 

Inch. 
0. 

.000100 
.0003  0 
.000607 
.001000 
.001200 
.001367 
.001400 
.001433 
.001500 
.001507 
.001600 
.001633 
.001667 
.001733 
.006333 
.  007213 
.007833 
.000333 
.OlOUOO 

Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.00J200 
.000167 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000006 
.004600 
.000900 
.000600 
.001500 
.000067 

Inch, 
0. 

Inch. 
0. 

IniUalload. 
Blaitio  limit. 

1 

1 

.000033 
.000083 

.000033 
0. 

t 

• 

Tensile  strength. 

1 

General  summary. 


Tensile  strength  i>er  square  inch  of  original  section pounds . 

Elasticlimit  per  sqoare  inch  of  original  seotiou do.. 

Elongation  per  incn  after  rapture inch. 

Elongation  per  inch  under  strain  at  elastic  limit .'. do. . 

ReductioD  in  diameter  at  point  of  rupture do.. 

Keduotiou  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture I'M  fh>mneok 

Character  of  broken  surface granular,  00  per  cent;  dull,  silkj,  flakv, 40  per  cent 

Elongation  of  inch  sections ".83*, ''.SI,  ".14 


87,720 

48,000 

.1083 

.001788 

.106 

33.5 
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TUBB. 

No.  59IL 
Marks,  Jfi?& 
Diameter,  '^565. 
Sectional  area,  .25  square  inch. 
Oaaged  length,  3^'. 


Applied  loads. 

Elonentlon 
perinob. 

Saoceaslve 

elongation 

per  inch. 

Permanent 
set 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

21,360 

Powndt. 

l.OC'O 
5.000 
10.000 
20,000 
HO.UOO 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
53,000 
85,440 

Ineh. 
0. 

.000067 
.000300 
.000633 
.001000 
.001167 
.001367 
.001400 
. 001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001700 
.001800 
.007867 
.008167 
.008767 
.000&S3 

IneK 
0. 

.000067 
.000233 
. 000333 
.000367 
.000167 
.  0(K)200 

.  oooo:<3 
.  oouo;t3 

. 000034 
.000006 
.0<rJU34 
. 000006 

.  mo?:u 

. 000033 
.000100 
.006007 
.000300 
.000600 
.001066 

IneK 
0. 
0. 

Ineh. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

0OOU33 

General  eummary. 

Tensile  strength  per  Rqvare inch  of  oriffinal  section pounds..    85,440 

Elastic  limit  per  sqnare  Inch  of  orlginiu  section do . . .    48,  UpO 

Elongation  per  inon  af tar mptnre inch..      .22ffl 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001700 

Redaction  mdiameterat  point  of  mpture do...       .155 

Redaction  in  area  afterrnptore,  percent  of  original  section 47.2 

Poaitioa  of  mptnre l".4ftomneck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ".32*.  ".16 

H.  Doc,  143 7 


98 


12-INCH   B.  L.  RIFLED   MORTARS. 


Tube. 

No.  5907. 

Marks,  ST,  a 

Diameter,  ".505. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongatiou 

per  inch. 

Permnnent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  sauare 
iucli . 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

21, 310 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
40,000 
41,000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47,000 
48,000 
85,240 

Inch. 
0. 

.000167    i 
.000333 
.000667 
.001000 
.001200 
.001400 
.001433 
.001500 
.001.533 
.001633 
.001900 
.004500 
.005767 
.006667 

Inch, 
0. 

.000167 
.000166 
.000834 
.000333 
.000200 
.000200 
.000033 
.000067 
.000033 
.000100 
.000267 
.002600 
.001267 
.000900 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
.000033 

.000033 

General  summary. 

Tensile  strength  per  square  inch  of  orifflnal  section ponnds..    85,240 

Elastic  limit  per  so  uare  inch  of  orlgineu  sec tion do . . .    43,  OUO 

Blougation  per  inon after  rapture inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Reduction  in  diameter  at  point  of  rapture do...       .165 

Redaction  in  area  after  rapture,  per  cent  of  original  section 49.7 

Bosition  of  rapture ".6  from  neck 

Character  of  broken  surface : silky 

Elongation  of  inch  sections ".89*,  ".18,  ".iS 
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Jacket. 


No.  5726. 

Marks,  f?.^ 

Diameter,  '^565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

eloTij;ation 

per  inch. 

Permanent 
set. 

Successive 

perniauent 

set. 

Remarks. 

Total 

Per  aqnare 
inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

22,120 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,  OIK) 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60.000 
51,000 
88,480 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
. 001333 
.  001367 
.001400 
. 001433 
.001500 
. 001533 
.001633 
.005000 
.005967 
.006983 
.007600 

Inch. 
0. 

.000100 
.  000200 
.000333 
. 000334 
.000166 
.000167 
.000033 
.OOOOrU 
. 000033 
.000033 
.000067 
.000033 
.000100 
.  003367 
.  000967 
.000966 
.000667 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 
Elastic  limit. 

Tensile  strength. 

0. 
0. 

T 

1 

General  summarif. 

Tensile  strength  per  square  inch  of  original  section pounds . .    88, 480 

Slastio  limit  per  aqnare  inch  of  original  section do . . .    46, 000 

Elongation  per  inch  after  rapture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001533 

Reduction  in  diameter  at  point  of  rupture do...       .146 

Keduotton  in  area  after  rupture,  percent  of  original  section 44.6 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".80,*  ".18 
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Jacket. 
Ko.  5768. 

Diameter,  ".505. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elnnsratlon 
per  incli. 

Sacoeaaive 

elooffatioD 

per  Inch. 

Permanent 
set. 

Saoceaaire 

permaneut 

aot. 

Bemorka. 

Total. 

Per  Bonare 
incu. 

PoundM. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10.000 

10.250 

10,500 

ftO, 750 

11.000 

11, 250 

ll.-SOO 

11,750 

12,000 

12,250 

12.500 

12,750 

13,000 

22,560 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
85,000 
40,000 
41,000 
42.000 
43.000 
44,  Oi>0 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
90,240 

Inch. 
0. 
.000100 
.000300 
.0006:)8 
.000067 
.001133 
.001833 
.001367 
.001400 
.0014:» 
.001467 
.001500 
.001533 
.001567 
.003667 
.007167 
.007667 
.008333 
.009000 

Inch. 
0. 

.000100 
.000200 
.000333 
.00>334 
.000166 
.000200 
.000034 
.000033 
.000033 
.000034 
.000033 
.  00i)i)33 
.000034 
.0<I2I00 
.003.M)0 
.00  500 
.000666 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  Umlt. 
Tensile  strength. 

.00' .on 

.  00J0:« 

.000038 
0. 

1 
1 

•.••••--•.••I.... •••.••.. 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section  ponnds. .    90, 240 

Elastic  limit  per  aaaare  inch  of  originu  aeotion do...    47,000 

Elongation  per  Incn  after  rapture inch..      .2187 

Elongation  per  inch  ander  atjain  atelaatic  limit do...  .001587 

BeductJon  in  diameter  at  point  of  rupture do...       .165 

Bedaction  in  area  after  rapture,  per  cent  of  original  section 49.7 

Position  of  rupture l".9tnmueck 

Character  of  broken  surface siUcT 

Elongation  of  inch  sections ".18,  "  J7*,  ".iS 
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Jacket. 

No.  5761. 

Marks,  ^^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elonntioii 
permch. 

Snocessive 
eloneatiuD 
per  Inch. 

Permanent 
set. 

Sacceasive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
incD. 

Pounds, 

250 

1, 2 .0 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

U,750 

12,000 

12,250 

12,500 
12,750 
18,000 
13,250 
23,180 

PovndM. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
43,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 

40,000 

50,000 
51,000 
52,000 
53,000 
02,720 

Ineh. 

0. 
.000133 
.000300 
.000667 
.001000 
.001200 
.001400 
.001467 
.001533 
.001507 
.001683 
.001667 
.  001700 
.001733 

/.  001800 

\.oo;n67 

.  008767 
.0043:^3 
.0008 '8 
.007500 

Ineh. 
0. 

.000133 
.000167 
.  0  >0367 
.000.333 
.000200 
.000200 
.000087 
.000066 
.000034 
.000066 
.000034 
.000038 
.000933 
.000067 
.001367 

.ouoooo 

.000506 
.002500 
.000667 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umit 
Tensile  strength. 

.  0OlK):i3 

.000033 

.000033 

0. 

1 

General  aumtiMry, 

Tensile  strength  per  square  inch  of  original  section ponnds . .    92, 720 

Xlaatic  limit  per  sqnare  inch  of  originiu  section do. . .    48, 000 

Elongation  per  inoii  after  niptnre inch..      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001733 

Bedootion  in  diameter  at  point  of  mptnre do...       .145 

Kedaction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine,  silky 

XloBgation  of  inch  sections ".09,  ".09,  ".34* 
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Jackbt. 

No.  5768. 

Marks,  ^^^^ 

Diameter,  ".504. 

Sectional  area,  .25  sqaare  inch. 

Gaaged  length,  3". 


Applied  loads. 

Elonfratlan 
per  inob. 

Sacoessire 

eloDfcation 

per  inch. 

PermaneDt 
set. 

Sncoesslre 

ToUl. 

Per  sqaare 
incn. 

permanent 
set. 

Remarks. 

1 

Pounds. 

260 

1,230 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12.500 

12. 750 

13,000 

23.240 

Pounds. 
1,000 
5,000 
10.000 
20.000 
80.000 
35,000 
40,000 
42,000 
48.000 
44,000 
43.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
92,960 

Inch. 
0. 

.000167 
.000333 
.000667 
.001033 
.001200 
.001400 
.001500 
. 001533 
.0015(f7 
. 001033 
.001667 
.001733 
.001867 
.002133 
.002700 
.003533 
.005467 

Inch. 
0. 
.000167 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

.000166 
.000.334 

.ooo::66 

.000107 
.000200 
.000100 
.00<H)33 
.  0  '0U34 

......  ...... 

0. 

0. 

.000066 
. 000034 
.000066 
.000134 
. 000266 
.  000,567 
.  000833 
.001934 

............    ............ 

^ 

Elastic  limit. 

...•••....••    .........••• 

..........    .1. ......... .. 

Tensile  strength. 

1 

General  aummarif. 

Tensile  strength  per  sqaare  inch  of  original  section poands. .    92, 960 

Elastic  limit  per  saaare  inch  of  original  section do . . .    47. 000 

Elongation  per  inch  after  raptare inch. .      .  2167 

Elongation  per  inch  ander  strain  at  elastic  limit do...  .00 1733 

Redaction  in  diameter  at  point  of  raptare do. . .        .154 

Redaction  in  area  after  raptare,  per  cent  of  original  section 47. 2 

Position  of  mptare l".65  from  n<H:k 

Character  of  broken  surface silky,  irregular  narface 

Elongation  of  inch  sections ".14,  ".89%  ".12 
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Jacket. 

No.  6782. 

Marks,  If^^a 

Diameter,  ".665. 

Sectional  area,  .26  sqaare  inch. 

Ganged  length,  3". 


Applied  loads. 

ElonffRtlon 
peruich. 

SuecoMive 

eloneation 

per  inch. 

Permanent 
set. 

SooceBsiye 

permanent 

set. 

Remarks. 

Total. 

Per  snnare 
Inch. 

Pounds. 
250 

1,250 

2.500 

5.000 

7.500 

8,750 

10.000 

10.500 

10,750 

11,000 

11,250 

11.500 

11,760 

12.000 

12,250 

12,500 

12,750 

13,000 

23,000 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,000 
50.000 
51.000 
52.000 
92,860 

Inch. 
0. 

.000167 
.000333 
.000667 
.001000 
.001200 
.001400 
.001467 
.001.'i83 
.001567 
.001600 
.001667 
.001733 
.001067 
.002767 
.004267 
.005000 
.006167 

Inch. 
0. 
.000167 

Inch. 
0. 

Ifieh. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

.000166 
.000384 
.000338 
.000200 
.000200 
.000067 
.0U0066 
.000034 
.000033 
.000067 

0. 

0. 

'"*****"""-' 

.000066 
.000234 
.000800 
.001500 
.000733 
.001167 

..........  . 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,860 

Elastic  limit  per  sqaare  inch  of  origins  section do...    47,000 

Elongation  per  inch  after  raptnre inch..      .2000 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .001733 

Seduction  in  diameter  at  point  of  rapture do...       .155 

Bednotion  in  area  after  mptare,  per  cent  of  original  section 47.2 

Position  of  rapture , I'M  fh>mneck 

Character  of  broken  surface silky 

BlongaUoD  of  inch  sections ".30\  ".18.  ".12 


104 


12-INCH   B.  L.  RIFLED   MOUTAB& 


Jaoket. 

Na  6813. 

Marks,  b^o"*^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3^^ 


Applied  loads. 

Eloneation 
per  iDch. 

SnocesslTe 

elonfrfttion 

per  inch. 

Permanent 
aet. 

• 

Successive 

permanent 

set. 

Bemarka. 

ToUl. 

Per  Ml  aare 
incn. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

14,500 

14,760 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
85  000 
40.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
68,000 
59,000 
90,440 

Inch* 

0. 

.000188 
.000333 
.000667 
.001000 
.001167 
.001333 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001633 
.001667 
.001700 
.001738 
.001767 
.001800 
.001833 
.008467 
.009167 
.010000 
. 011167 
.012000 

Inch. 
0. 

.000188 
.000200 
.000334 
.000333 
.000167 
.000166 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.006634 
.000700 
.000833 
.001167 
.000838 

Inch. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 

.  0U0033 

"'.606633 

0. 

; 1 " 

1 

1 

............ 

22,610 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .    90, 440 

Klastic  limit  per  sqnare  inch  of  origins!  section do . . .    54, 000 

Elongation  per  incn  after  rapture inch..      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001833 

Reduction  in  diameter  at  point  of  rupture do...       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture l".4fhnn  neck 

Character  of  broken  surface... jr ailkj 

Elongation  of  inch  sections ".20,  ".88*,  ".13 
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Jacket. 

No.  6817, 

Marks,  H'i^ 

Diameter,  ^^5d5. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elonffation 
permch. 

Saooessiye 

elonsation 

per  Inch. 

Permanent 
set 

Successive 

permanent 

set. 

• 

Remarks. 

Total. 

Per  square 
inoli. 

Pounds. 

250 

1,250 

2,600 

6.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.600 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

23,220 

Pounds. 
1.000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62.000 
63,000 
54.000 
02,880 

Inch. 
0. 

.000100 
.000300 
.000667 
.001033 
.001167 
.001367 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001733 
.001767 
.001033 
.002267 
.004100 
.005767 
.006833 

Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000134 
.000200 
.000066 
.000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.000034 
.000166 
.000334 
.001838 
.001667 
.001066 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umlt 
Tensile  strength. 

********         * 

.000033 

.000033 

.0U0U67 

.000034 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,880 

Elastic  limit  per  square  inch  of  originu  section do...    49,000 

Xlongatioii  per  Incn  after  rupture inch..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Beduotion  In  diameter  at  point  of  rupture do...       .145 

Seduction  in  axea  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture ".7firomneck 

Character  ef  broken  surfiuse silky 

Bkmgation  of  inch  seotiona '^S4^ 'M4,  ".13 
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Jacket. 


No.  6818. 

Mark8,i|5?^g-J 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3". 


Applied  loads. 

Elonsatlou 
per  Inch. 

Saccodinive 

elongation 

perlnoh. 

Permanent 
set. 

Saccessive 

permanent 

■et. 

BemarkB. 

Total. 

Per  so  oare 
inch.' 

Poundt. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

21, 310 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
85,240 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001367 
.001400 
.007667 
.000500 
.010833 
.011333 
.012400 

Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000167 
.000200 
.000033 
.006267 
.00183:i 
.001333 
.000500 
.001061 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000033 

.000033 

.006000 

.005067 

General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds . .    85, 240 

Elastic  limit  per  sauare  inch  of  originalsection do...    41,000 

Elongation  per  inch  after  mptnre inch..      .2467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

RednoUonindiameter  at  point  of  rupture do...       .164 

Reduction  in  area  after  mptnie,  per  cent  of  original  section 49.7 

Position  of  mptnre l".8ftt>mneck 

Character  of  broken  surface silky 

BlongatioA  of  inch  seotiona ".17,  ".41%  "  JS 
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Jacket. 

No.  5859. 

Marks,  i|¥>^ 

Diameter,  ''.664, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3*\ 


Applied  loads. 

Elongation 
per  inch. 

SuccesftlTe 

elongation 

per  inch. 

Permanent 
set. 

SucceAsive 

permanent 

set. 

Remarks. 

Total. 

Personare 
iucn. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

21,230 

Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
85.000 
30,000 
40,000 
41,000 
42,000 
13,000 
44,000 
84,920 

Inch. 
0. 

.000100 
.000267 
.000600 
,001000 
.001133 
.001333 
. 001467 
.009100 
.010633 
.011000 
.011600 

Inch. 
0. 

.000100 
.000167 
.000333 
.000400 
.000133 
.000200 
.000134 
.007633 
.001533 
.000:567 
.000600 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

[."..\..l.\.. 

0. 

Genertil  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    84, 920 

Elastic  limit  per  sauare  inch  of  original  section do...    39,000 

Elongation  per  incn  after  mptnre inch . .      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001388 

Beductlon  in  diameter  at  point  of  rupture do...       .144 

Reduction  in  area  after  rupture,  percent  of  original  section 44.0 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface s^ncy 

Elongation  of  inch  sections ".15,  ".17,  ".sV^ 
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Jacket, 

No.  6858. 

Marks,  i|¥.^' 
Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  3'^ 


Applied  loads. 

Klongation 
per  luoh. 

Saccesslvo 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

illCD. 

Pounds. 

250 

1,250 

2.500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,760 

11.000 

11,250 

11,500 

11, 750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

21,610 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
41,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
51.000 
52, 000 
5:i.  OOO 
54,000 
55.000 
56,000 
86,440 

Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001167 
.001333 
.001400 
.001133 
.  001467 
.001500 
.001533 
.001567 
.001567 
.001600 
.0UI633 
.001667 
.001733 
.  OU1800 
.  009:567 
.UU9833 
.011333 

Inch. 

0. 
.000100 
.000200 
.000167 
.  000333 
.cool  67 
.000166 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000038 
.00U033 
.000084 
.000066 
.000067 
.007567 
.000466 
.001500 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

1.  .     . 

1 

0. 

0. 

. 

Elastic  limit 

, 

Tensile  strength. 

1 

Gentral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86, 440 

Elastic  limit  per  so uare  inch  of  original  section do . . .    63, 000 

Elongation  per  incn  after  rupture inch . .      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Beduotion  in  diameter  at  point  of  rupture do. ..        .  164 

Beduction  in  area  after  rupture,  per  oent  of  original  section 49. 7 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".11,  ".16,  ".3f^ 
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Jacket. 

No.  5865. 

Marks,  ?^.\ 

Diameter,  ''.565. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3'^ 


s 

"     Applied  IoimIb. 

EloDsation 
per inch. 

Saoceasire 

elongation 

per  inch. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarkii. 

Total. 

Per  Bouare 
Inch. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

12, 750 

18.000 

13,250 

23,720 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44.000 
45.000 

Inch. 
0. 

.000007 
.000267 
.000633 
.001000 
.001167 
.001331 
.001400 
.001433 
.00150) 
noise? 

Inch. 
0. 

.000067 
.000200 
.000360 
.000367 
.  000167 
.000160 
.000067 
. 000033 
.00tJ067 
.000067 
.  0.  0066 
.000034 
.  000033 
.  0OJ30O 
.001833 
^^1200 
.000800 
.000867 

/iieA. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUc  limit. 
Tensile  strength. 

- 

...... ...... 

1 

0. 

0. 

46  000          .noia33 

47.000 
48,000 
49,000 
50,000 
61,000 
52.000 
53,000 
94,880 

.001667 
.  001 7<  0 
.002000 
.003833 
.005033 
.005833 
.006700 

Gehwal  summary. 

Tensile  strength  per  sqnare  inch  of  orisinal  section poands . .    94, 880 

Elastic  limit  per  square  inch  of  original  section do. . .    48, 000 

Elongation  per  inen after  mptore inch..      .1800 

El<mgation  per  inch  nnder  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  roptaro do...       .125 

BedncUon  in  area  after  mptnre,  per  cent  of  original  section 39.7 

Poaftion  of  mptnre r'.4  from  neck 

Character  of  broken  surface silky,  60  per  cent;  grannlar,  50percent 

Xkmgation  of  Inch  aeotions , 'M3,".29%'M2 


no 
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Jacket. 


No.  58G8. 

Marks,  ^B^JI^J 

Diameter,  ".564. 

SectioBal  area,  .25  sqaare  incli. 

Gauged  length,  3'^ 


Applied  loads. 

EloDfzation 
per  inch. 

Succeasive 

eloDgation 

per  inch. 

Permanent 
set. 

Snooesftive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inon. 

Pcundt. 

250 

1, 250 

2. 500 

5,000 

7,500 

8.750 

10,0u0 

10,500 

10.750 

11,000 

11.250 

11.500 

11,750 

12.000 

12, 250 

12, 500 

12,750 

13.  000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14.750 

15.000 

15.250 

23,540 

Pounds. 
1,000 
5, 000 
10,000 
20,000 
30,000 
35,000 
40.000 
42. 000 
43, 000 
44, (KH) 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
59. 000 
60,000 
61,000 
94,160 

Inch. 
0. 

.  000100 
.  ooo:(:f3 
.000667 
.001000 
.001167 
.001333 
.001400 
.001483 
.001467 
.001500 
.001533 
. 001567 
.001600 
.001633 
. 001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.001933 
. 002033 
.005667 
.007100 
.008167 
.009000 

Inch. 
0. 
.000100 
.  000233 
. 000334 
.  000:«3 
.000167 
.000166 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.  000033 
.000034 
.000033 
.000067 
.000066 
.000100 
.003634 
. 001433 
.001067 
.0U0833 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

■  •••■>••■••. , 

Elastic  limiL 

] 

Tensile  strength. 

» 

1 

General  aummary. 

Tensile  strength  per  square  inob  of  original  section poands..    M,  160 

Elastic  limit  per  sonare  inch  of  ortginal  section do. . .    66, 000 

Elongation  per  inch  aft«r  rapture inch. .      .  2133 

Elongation  per  inch  onder  strain  at  elastic  limit do...  .001933 

Reduction  in  diameter  at  point  of  rapture do...       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture » l".2fh>mneck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".11,  ".19, ''.84* 
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Jacket. 

No.  68G7. 
Mark8,i2MR«j 

Diameter,  ".565. 

ISectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonsation 
perlnoh. 

Sacoesslve 

eloDi^ation 

per  inch. 

Permanent 
set. 

Saccesslve 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

Founds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

21,220 

PitundB. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46.000 
47, 000 
48,000 
49,  OtO 
50,000 
51.000 
84,880 

Ineh. 
0. 

. 000100 
. 000267 
.000683 
.000907 
.001183 
.001.338 
.001400 
.001467 
.001500 
.001567 
.001633 
.012333 
.013167 
.013767 
.016133 
.015933 

Inch. 
0. 

.000100 
.000167 
.000366 
.000334 
.000166 
. 000200 
.000067 
.000067 
.000033 
.000067 
.000066 
. 010700 
.000834 
.  000600 
.001366 
.000800 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

• 

1 

■'6: 

— 

0. 

•           1                   ...... 

Elastic  limit. 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    84, 880 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  alter  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001638 

Beduotionin  diameter  at  point  of  rupture do...       .155 

Seduction  in  area  afterrupturo,  per  cent  of  original  section 47.2 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surlkce fine  silky 

Elongation  of  inch  sections ".24,  ".81*,  ".13 
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Jacket. 

No.  5846. 

Marks,  ZVk 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3'^ 


Applied  loads. 

EloneatioD 
per  mcli. 

Snooessive 

eloDffstion 

permcb. 

PermsneDt 
set 

Saccessive 

permanent 

set 

Bemarks. 

Total 

Per  square 
incD. 

Pounds. 

250 

1.250 

2,^ 

5,000 

7.500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

21, 710 

Pounds. 
1,000 
5.000 
10,000 
20.000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
86,840 

Inch. 
0. 

.000100 
.000267 
.000600 
.000933 
.001100 
.001300 
.001367 
.001433 
.001467 
.001500 
.001567 
.001700 
.002600 
.005333 
.006600 
.007333 

Inch. 
0. 

.000100 
.000167 
.000333 
.000333 
.000167 
.000200 
.000067 
.000066 
.000034 
.000033 
.000067 
.000133 
.000900 
.002733 
.001267 
.000733 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElasUclimit 
Tensile  strength. 

0. 

.000033 

.000033 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,^840 

Elastic  limit  per  aonare  inch  of  original  section do. ..    46, 000 

Elongation  per  inch  after  rapture inch..      .2338 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001507 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rapture .' 1".8  from  neck 

Character  of  broken  surface granular,  40  per  cent;  silky,  60  per  cent 

Elongation  of  inch  sections "Jil,  "Jm*,  " Jfi 
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Jaoket, 

No.  6915. 
Marks,  injS 
Diameter,  ^'.665. 

Sectional  area,  .25  square  incli.    . 
Gaaged  length,  3". 


Applied  loads. 

Slonsation 
per  Inch. 

Saocessive 

elongation 

per  moh. 

Permanent 

Saccessiye 

permanent 

set 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2.500 

5,000 

7.500 

8,750 

10.000 

10.600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 750 

28,210 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
92,840 

Inch, 
0. 

.000067 
.000300 
.000600 
.000983 
.001100 
.001300 
.001367 
.001400 
.001433 
.001467 
.001500 
.001600 
.002300 
.003167 
.005000 
.005967 

Inch. 
0. 

.000067 
.000233 
.000300 
.000333 
.000167 
.000200 
.000067 
.000033 
.000033 
.000034 
.000033 
.000100 
.  000700 
.  0<j0867 
.001833 
.O00.)67 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

0. 



' 

1 

, 

1 

1 

1 

General  summary. 

Tensile  strength  per  sqnareinoh  of  original  section pounds..    92,840 

Elastic  limit  per  square  inch  of  original  section do...    46,  000 

EloDgation  per  inch  alter  rupture inch. .      .  1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001500 

Reduction  in  diameter  at  iM>int  of  rupture do. . .        .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Portion  of  rupture ".6flromneck 

Character  of  hroken  surface silky,  oblique 

Elongation  of  inch  sections ••••........•••.  ".10,    .11,  ".29'* 

H.  Doc.  143 8 
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AppCBrance  of  ftkctan. 


92!  320 


'■_  Sflljy.lrregular  Borfiioe. 


Silky 

Fineillky 

Qmniilar  80  pet  c 
dxiUallkyfla^yW 

Silky! 


Flnetflky 

Silky,  irregulu- 


,  Silky 5'iperCi 
I  Inr  au  per  c 
FiDvillky.. 


i^Mm^^^Mm 


RIFLE-BARREL  STEEL,  .30-CALIBER. 


115 


RIFL£-BARR£L   STEEL,  .30-CALIBRB. 


117 


No.  5727. 

Marks,  76-^. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3^^ 


Applied  loads. 

EloDffatlon 
per  Inch. 

Saooeasire 

elongation 

per  uioh. 

Permanent 
set. 

Suocesalve 

permanent 

set. 

Bemarka. 

Total. 

Per  Muare 
inon. 

PouT^di, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

13,000 

14,000 

14,200 

14.400 

14.600 

UJW 

13,000 

15,200 

14,200 
14,400 
14,600 
14.800 
15,000 
15.200 
15,400 
15,600 
16,000 
16.400 
16.800 
17,000 
18,400 
19,200 
20.000 
20.800 
21.600 
22,400 
23,200 
24.000 
24,230 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
65,000 
70.000 
71.000 
72.000 
73.000 
74.000 
75.000 
76,000 

71.000 

72,000 

73.000 

74.000 

75,000 

76.000 

77.000 

78.000 

80.000 

82,000 

84,000 

88,000 

02,000 

06.000 

100,000 

101,000 

108.000 

112,000 

116,000 

120.000 

121, 150 

Ineh, 
0. 

.000138 
.000300 
.000633 
.000967 
.001333 
.001667 
.002033 
.002200 
.002367 
.  00-2400 
.002433 
.002500 
.002567 
.002633 
.003167 

.003700 

.004500 

.007667 

.000000 

.010000 

.010267 

.011000 

.011600 

.013333 

.0148.33 

.01611)0 

.019500 

.022500 

.026733 

.0307 

.0360 

.0410 

.0487 

.0583 

.0827 

.1033 

Inch, 

0. 

.000133 
.000167 
.000333 
.  000334 
.000366 
.000334 
.000366 
.  000167 
.000H7 
.0(K)033 
.000033 
.000067 
.000067 
.000066 
.000534 

.000533 

.000800 

.  003167 

.  001333 

.001000 

.000267 

.000733 

.000600 

.001738 

.001500 

.  001267 

.003400 

.003000 

.004233 

.003967 

.0053 

.0050 

.0077 

.0096 

.0244 

.0206 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
LoadftaU. 

» 

0. 

1 

............. 

I 

1 

i 

***     '       1 

i 

•  •*■■•  •••••■ 

Tenaile  strength. 

1 

General  summary, 

T«na11e  strength  per  sqaare  inch  of  original  Aection ponnds..  121, 150 

Elastic  limit  per  sanare  inoh  of  origlniu  section do...    75,000 

Elongation  per  incn  after  rupture inch . .      .  1867 

Elongation  per  inch  under  strain  at  elahtic  limit do...  .002633 

Reduction  in  diameter  at  point  of  mptare do.  .       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Poei Uon  of  rupture 1".5  fh>m  n eck 

Cliaracterof  broken  surface - fine  silky,  cup  shaped 

Elongation  of  inoh  sections 'U3,  ".31*,  ".12 
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No.  5728. 

Marks,  75-8. 

Diameter,  ".505. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inoh. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Snocessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Powida. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

14,000 

14.800 

15. 000 

15,  200 
14,  WK) 
14,200 
14, 400 
14,600 
14, 800 
15,000 
15,200 
15,400 
15,600 

16.  000 
16, 800 
17,600 
18. 400 
19,200 
20,000 
20,800 
21,600 
22.400 
23.200 
23,  610 

Pounds. 

1,000 

6,000 

10,000 

20.000 

30,000 

40,000 

50,000 

60,000 

70,000 

74,000 

75,000 

76,000 

70,000 

71.000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78, 000 

80,000 

84,000 

88,000 

92, 000 

96,000 

100,000 

104,000 

108. 000 

112.000 

116.000 

118,050 

Inch. 
0. 

.000138 
.000300 
.000633 
.001000 
. 001333 
.001667 
.002033 
.002367 
.002467 
.002567 

Inch. 
0. 

.000133 
.000167 
. 000333 
.000367 
.000333 
.000334 
.000366 
.000334 
.000100 
.000100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umlt. 
Load  fell. 

Tensile  strength. 

i 

.000038 

.000033 

.003733 

.004967 

. 005867 

.008000 

.009867 

.010333 

.  010867 

.011433 

.012167 

.013333 

.017067 

.02050U 

.024600 

.028333 

.0337 

.0397 

.0467 

.0567 

.0783 

.1133 

.001166 
.001234 
.000900 

.002183 
.001867 

.000466 
.000534 
.000566 
.000734 

.001166 
.003734 
. 003433 
.004100 
. 003733 

' 

.005367 

.0060 

.0070 

; 

.0100 
.0216 
.0350 

*  *                                                • 

General  summary. 

Tensile  strength  x)er  square  inch  of  original  section ponnds..  118,050 

Elastic  limit  per  square  inch  of  original  section do...    74,000 

Elongation  per  inch  after  rupture inch . .      .  IMO 

Elongation  per  inch  under  strain  of  elastic  limit do...  .002467 

Reduction  in  diameter  at  point  of  rupture do...       .185 

Reductiou  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture V'JAtrom  neck 

Character  of  broken  surface tine  silky,  cup  shaped 

Elongation  of  inch  sections ".17,  ".30*,  "M 
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No.  6729. 

Marks,  76. 
Diameter,  ".605.  . 
Sectional  area,  .20  square  inch. 
Gauged  leugth,  3". 


r 


Applied  loads. 


Total. 


Povnds. 

200 

1,0UU 

2,1)00 

4,000 

6.000 

8,UO0 

lO.UOO 

12.000 

14,000 

15,000 

14,200 
14.400 
14,600 
14,800 
15.000 
15,200 
15,400 
15  600 
15,800 
16,000 
16,800 
17,600 
18.400 
19,200 
20,000 
20,800 
21,600 
22.400 
23,200 
23,540 


Elongation  ????f!f/j®  Permanent  ?]?f2*l»il? 


Per  square,   ^®^ 
incn. 


Pounds. 

1.000. 

5,000 
10.000 
20.000 
30,000 
40,000 
50,000 
60,000 
70,000 
75,000 

71,000 

72,000 

73,000 

74.000 

75.000 

76,000 

77,000 

78,000 

79,000 

80,000 

84,000 

88,000 

92.000 

96,000 

100,000 

104.000 

108,000 

112.000 

116,000 

117,700 


*^  per  inch. 


Inch, 
0. 

.  000133 
.000300 
.000633 
.000967 
.001300 
.00l6;i3 
.001967 
.002:133 
.002533 

.003733 

.004333 

.008667 

.009100 

.009367 

. 010333 

.011000 

.011667 

.012600 

.013167 

.0167 

.0203 

.0233 

.0273 

.0323 

.0877 

.0444 

.0563 

.0767 

.1000 


set. 


Inch. 
0. 
.000133 
.  000167 
.  0U0333 
.000334 
.000333 
. 000333 
.009334 
.U0U3C6 
.000200 

.001200 

.000600 

.004334 

.000433 

.000207 

.000966 

.000667 

.000667 

.  00IJ933 

.000567 

.  0035.33 

.0036 

.0030 

.0040 

.0050 

.0054 

.0067 

.0119 

.0204 

.0233 


I 


Inch. 


0. 
0. 


permanent 
set. 


Iiuh, 


0. 


0. 


Remarks. 


Initial  lead. 


Elastic  limit 
Load  felL 


Tensile  strength. 


General  summary. 

Tensile  ntrength  per  square  inch  of  oriffinal  section poonds. .  117, 700 

Klastic  limit  per  square  inch  of  original  section do . . .    75, 000 

Klougation  per  incn  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002533 

Reduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1".3  from  neck 

Character  of  broken  surface finesilky.cup  shaped 

Klonffation  of  inch  sections ".18,  ".28*,  ".10 
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S  ANDES  son-English. 

No.  5730. 

Marks,  77. 

Diameter,  ".606.  • 

Sectional  area,  .20  square  ioch. 
Gauged  length,  3 '^ 


Applied  loads. 


Total. 


Pounds. 

200 
1,000 
2,000 
4,000 
8,000 
8,000 
10,000 
12,000 

11,000 
11, «» 
11,400 
11,600 
11,800 
12,000 
12,200 
12.4U0 
12.600 
12,800 
13, 200 
13,600 
14,000 
14,400 
15,200 
16,000 
16,400 
16.800 
17,200 
17,600 
18,000 
18, 130 


Per  M  Qftre 
incn. 


PoinuU. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 

55,000 
56,000 
57.000 
58, 000 
59.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80,000 
82,000 
84,000 
86.1H)0 
88,000 
90.000 
90,650 


Elongation 
per  inch. 


JneK 
0. 

.000133 
.000300 
.000667 
.001000 
.001367 
.001700 
.002067 

.002933 
.016000 
. 016567 
. 017033 

.  0178.33 

. 018767 

. 019733 

.020733 

.0220 

.02.33 

.0257 

.0287 

.0313 

.0353 

.0423 

.0520 

.0580 

.0667 

.0800 

.0933 

.1233 

.1500 


Sooceasire 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.  0:)0167 
.000367 
.  00U333 
.  000367 
.000333 
.000367 

.000866 

.  013067 

.  000567 

. 000466 

.000800 

.  0009.34 

.000966 

.  001000 

.001267 

.0013 

.  8024 

.  Oo:io 

.0026 

.0040 

.0070 

.0097 

.0060 

.0087 

.  0ia3 

.0133 

.0300 

.0267 


Permanent 
set. 


Inch. 

0. 
0. 


Saoceaaive 

pennanent 

aet. 


Inch. 


0. 


0. 


Semarks. 


Initial  load. 


Elastic  limit. 
Load  feU. 


Tensile  strensth. 

Elongation  ot  inch  sec- 
tiou8  under  maximum 
stress,  ".16,  ".17, 
".15. 


General  summary. 

Tensile  strenjs^h  per  square  inch  of  original  section pounds . .    00, 650 

Elastic  limit  per  square  inch  of  original  section do. . .    60, 000 

Elongation  per  inch  after  rupture inch. .      .  2:H)0 

Elongation  per  inch  under  atrain  at  elastic  limit do. . .  .  002067 

Reduction  in  diamet<^r  at  poiut  of  rupture do...        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40. 3 

Position  of  rupture 1".23  ftom  neck 

Character  of  broken  surface silkv,  interspersed  vrith  fine  granulation :  cup  shaped. 

Elongation  of  inch  sections "1 ".23,  ".31*,  ".16 
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Sanderson- Amebigak. 

No.  6731. 

Marks,  S-1. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaa|;ed  length,  3''. 


Applied  I(Mi48. 


Total. 


Pounds. 

200 

l.UOO 

2,000 

4.000 

6.U00 

8,000 

10,000 

12,000 

13.000 

13.200 

13,400 

12,400 
12,600 
12.800 
13,000 
18,200 
13, 400 
13,600 
I3,H00 
14,000 
14,400 
14.800 
15.200 
16,000 
ie.800 
17,600 
18.400 
19.200 
20.000 
20.800 
21.600 
22.000 
22,400 
22«790 


Persqtuure 
Inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
40,000 
60.000 
60.000 
65.000 
66,000 
67,000 

62,000 

63,000 

61,000 

65,000 

66,000 

67.000 

68.000 

60,000 

70,000 

72,000 

74,000 

76.000 

80.000 

84.000 

88.000 

92.000 

96,000 

100,000 

104,000 

108.000 

110,000 

112,000 

113,050 


£loD^ation 
per  mob. 


Inch. 
). 

.000183 
.000333 
.000633 
.001000 
.  001333 
.001667 
.002033 
.  0l>2267 
.  002:i00 
.  0i>2333 

. 003767 

.004500 

.006667 

.009167 

.009667 

.  010333 

.010800 

.011433 

.  012067 

.013600 

.014667 

.016000 

.019433 

. 022000 

. 026000 

.  021WJ67 

.  035O(!0 

.0400 

.0477 

.0583 

.0607 

.0800 

.1238 


Succesdive 

eloii  station 

per  inch. 


Permanent 
set. 


Snccessive 

permanent 

set. 


Inch. 


Inch. 


0. 
0. 


Inch. 


0. 


Kemarks. 


Initial  load. 


0. 


.000138 
.0(»0200 
.000300 
.000307 
.000333 
.000334 
.  000366 
.000234 
000033  ' 

!o0ooa3    i".!.'i!."*!!.*.*.*j'.]!'.!!!!*.!!*.   Elastic Umlt 
I  I  '  Load  felL 

.001434     

.000733      ' ' 

.002167 

.  002500 

.000500 

.  000(')06 

.000467 

.000633 

.000634 

. 001533 

.001067 

.001333 

.003433 

.  002.">67 

. 004000 

.  0(K{01>7 

. 005333 

.0050 

.0077 

.01i<6 

.00K4 

.0133 

.0433 


Tensile  strength. 


General  summarif. 

Tensile  strength  per  square  ineh  of  original  section pounds..  113.950 

Elastic  limit  per  soaare  inch  of  original  section do. . .    67, 000 

Elongation  per  incn  after  rapture inch.-      .  1707 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002333 

Beduction  in  diameter  at  point  of  rupture do...        .  085 

Seduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture 1  ".4  from  nock 

Character  of  broken  surface fine  silky,  cup  Hbnpiul 

Elongatiou  of  inch  sections ".16,  ".26*,  ".11 
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From  Forged  Form  for  Barrel. 


No.  5752. 

Marks,  A  L 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

EloneatioD 
permch. 

1 

Saocessiye 
i  eIonf;ation 
'  per  inch. 

Permanent 
set. 

Sacceasive 

Kemarks. 

Total. 

Per  square 
incn. 

permanent 
set. 

J*ound8. 
200 
1,000 
2,000 
4.000 
6,000 
8.000 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
70.000 
71,000 
72,000 
73.000 
74. 000 
75,000 

76,000 

77,000 

78,000 

79,  0(»0 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92.000 

96.000 

100,000 

104.000 

108,  000 

112,000 

116,000 

118, 950 

7fi«A. 
0. 

.000100 
.000300 
.000600 
.  000933 
.001267 
.001633 
.  0<a967 
.002100 
.002300 
.002333 
. 002367 
.002400 
.002433 
.  002467 
/    .002533 
\    .003667 
.004433 
.005667 
.006667 
.  007867 
.010400 
.011833 
. 013767 
.015500 
. 017467 
.019433 
.023767 
.028867 
.034067 
.041000 
.050000 
.0633 
.llOU 

Inch. 
0. 

.000100 
.000200 
.000300 
.0003:i3 
.  000:i34 
.000366 
. 00O334 
.000133 
.000200 
.000033 
.  OOOOU 
.000033 
.000033 
.  00OU34 

IneK 

0. 
0. 

Inch. 
0. 

Initial  load. 

! 

1 

10.000 

0. 

12, 000 
13.000 
14,000 

14.  200 
14.400 
14. 000 
14, 8U0 
15,000 

15, 200 

15,400 
15. 600 

15.  ^Oi 
16. 000 
16.400 
16,800 
17.200 
17. 600 
18.000 
18, 400 
19,200 
20.000 
20, 800 

'" 

Elastic  limit. 

.000066 

.001134 
.000766 
. 001234 
.001000 

Tensile  strength. 

............|. ........... 

.001200 
. 002533 

1 

.001433 
. 001934 

.  00173.5 
.001967 
. 001066 
. 004334 
. 005100 
.  005200 
.  006933 
.  OOilUOO 
.  0133 
.0467 

i 

............1.... ........ 

............1 

21.600 

22,400 

............,•••....*.... 

2:1,200 

1 

23,790 

1 

. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  118,950 

Elastic  limit  per  sqaare  inch  of  original  section do...    75,000 

Elongation  per  inch  aft«rruptare inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002467 

Ke<1uction  in  diameter  at  point  of  rupture do...        .  155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture l"flromneok 

Character  of  broken  surface fine  silky,  dark  gray,  serrated  edges 

Elongation  of  inch  aections ".So",  ".14,  ".09 
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From  Forged  Form  for  Barrel. 


:^o.  5753. 

Marks,  A  I. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


; iaoi..atic«  8--;,tn 

Total.     ^«rB(mare    P«rincn.      perlnch. 


Pounds. 

200 

1.000 

2,000 

4.000 

6.000 

8.000 

10,000 

12.000 

13,000 

14,000 

14,  200 

14.400 

14,600 

14,800 

15.000 

1.5,200 

15.400 

15,600 

15.800 

1««U00 

16,200 

16,400 

16,600 
16.800 
17,000 
17,200 
17,600 
18,400 
19,200 
20.000 
20.800 
21,600 
21,940 


2*ound». 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,  COO 
60,000 
65,000 
70,000 
71,000 
72,000 
73,  OUO 
74,000 
76,000 
76,000 
77.000 
78,000 
79,000 
80,000 
81,000 
82,000 

83,000 

84,000 

•  85,000 

86,000 

88,000 

92.000 

96,000 

100,000 

104,000 

108.000 

109, 700 


Ineh. 


0. 


.  000133 
. 00U3UU 
.000633 
.  000i»67 
. 001300 
.001667 
.002000 
.002167 
.002367 
.002367 
.002400 
.002467 
.002500 
.002533 
.002567 
.002600 
.002638 
.002700 
.002ra8 
.002767 
.002800 

.014667 

. 015733 

.016600 

.017867 

.020500 

,  027067 

.032833 

.041500 

.050667 

.0700 

.1133 


Inch. 

0. 

.000133 
.000167 
.000333 
.000334 
.  0003;i3 
.  000367 
.000333 
.000167 
.000200 

0. 
.  00003.) 
.000067 
. 000033 
.000033 
.000034 
.000033 
.  000033 
.000067 
.000033 
.  000034 
.000033 

.011867 
.001066 
.  OOi'867 
. 001267 
. 002633 

.oocr.87 

.0a5766 
. 008067 
.009167 
. 019333 
.0433 


PermaneDt 
set. 


Inch. 


0. 
0. 


Sncoessive 

pennaneut 

sot. 


Ineh. 


0. 


0. 


BemarkB. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  109, 700 

Elastic  limit  per  so uare  inch  of  original  section do  ..    82,000 

Elongation  per  inch  after  rupture inch'..      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002800 

Kcduction  in  diamet4*r  at  point  of  rupture do. . .        .125 

Kednetion  in  area  after  rupture,  percent  of  original  section 48.3 

Position  of  rupture 1".  23  from  neck 

Character  of  broken  8urface line  silky,  dark  gray,  irregular  surface 

Elongation  of  inch  sections ".23*,  ",2i*,  ".10 
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Ko.  5763. 

Marks,  S. 

Diameter,  ".605, 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 


TotaL 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

15,200 

14.600 
14,800 
15,000 
15,200 
15.600 
16.000 
16, 800 
17,600 
18,400 
11),  200 
20.000 
20,800 
21.600 
22,4U0 
23, 200 
24,000 


Per  sqiiare 
incD. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
55,000 
60,000 
65,000 
70,000 
76,000 
76,000 

73,000 

74,000 

76,000 

76.000 

78,000 

80,000 

84,000 

88,000 

92,  000 

06,000 

100,  COO 

104.000 

108,000 

112, 000 

116,000 

120,  000 


P~^«''-      perlnch. 


Inch. 
0. 

.000138 
.000300 
.000633 
.001000 
.001333 
.  001700 
.  001867 
.002033 
.002233 
.002400 
.002600 
.002667 

.007667 

.000600 

.010167 

.011067 

.012267 

.  013467 

. 016933 

.020133 

.023767 

.  027833 

.  032167 

.  037333 

.043500 

.051500 

.0667 

.1067 


Inch. 
0. 

.000133 
.000167 
.000338 
.000367 
.000333 
.000367 
.000167 
.000166 
.000200 
.000167 
.000200 
.000067 

.005000 
. 001933 
.  000567 
.000900 
.001200 
.  001200 
.003466 
.003200 
. 003634 
.  004066 
. 004334 
.005166 
. 000167 
.008000 
.0152 
.0400 


Permanent 
set. 


Inch. 


0. 
0. 


.000033 


.000033 


Sncceasive 

permanent 

set. 


Inch. 


0. 


.000033 


0. 


Remarks. 


Initial  load. 


Elastio  limit 
Load  felL 


Tensile  strength. 


General  summary. 

Tensile  stren^tb  per  square  inch  of  original  section pounds..  120,000 

ElsHtic  limit  xier  souare  inch  of  original  section do...    75,000 

Elongation  per  incu  after  rapture , inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Reduction  iu  diameter  at  point  of  rupture do...        .  115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture 1".  56  from  neck 

Character  of  broken  surface fine  silky,  trace  of  granulation 

Elongation  of  inch  sections ".11,  ".-^*,  ".12 
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No.  5776. 

Marks,  78. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perincli. 

Snocessive 

elongation 

per  inch. 

Permanent 
set. 

Succefisive 

Bemarks. 

Total. 

Per  60  aare 
incn. 

permanent 
aet. 

Foundi, 

200 

1,000 

2.000 

4,000 

6,U00 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,200 

13,600 
13,800 
14,000 
14, 400 
14.800 
15. 200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,280 

Founds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
71,000 

68,000 

69,000 

70.000 

72,000 

74.000 

78,000 

78,000 

80.000 

84,000 

88,000 

92,000 

96,000 

100,000 

104, 000 

108, 000 

112,000 

116,400 

Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001633 
.001800 
.001967 
.002133 
.002333 
.002833 

.003300 
.006100 
.  008033 
.009333 
.  010833 
.012000 
. 013667 
. 015167 
.018333 
.022000 
.025667 
.030067 

.  o:»ioo 

.041000 
. 0480U0 
.  050833 
.1100 

Inch, 
0. 

.000100 
.000200 
.000333 
.01)0334 
. 000333 

Inch. 
0. 
0. 

Inch, 
0. 

Initialload. 

Elaaticlimit. 
LoadfeU. 

.000333 
.000167 
.000167 
.000166 
.000200 
.000500 

.000467 
.002800 
.001933 
.  001300 
.001500 

6. 

:::::::i:-::::  .:::: 

0. 

.  001167 
.001667 
.001500 
.  003166 

I 

.003667 

1 

1 

.  003607 
.004-100 
. 000U33 
. 005900 
.007000 
.011833 
.030167 

1 

Tenaile  strength. 

1 

1  * 

' 

' 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  116,400 

Elaaticlimit  per  so  uare  inch  of  original  section do...    70,000 

Elongation  per  inch  after  rupture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002333 

Keduction  in  diameter  at  point  of  rupture do...        .145 

Beduction  in  are^M^fter  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture l".5firom  neck 

Character  of  broken  surface. fine  silky,  cup  shaped 

Elongation  of  inch  sections "  Jl,  ".32% 'U4 
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BIFLE -BARREL   STEEL,  .30-CALIBER. 


No.  5785. 

Marks,  79. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loade. 


Pounds. 

200 

1,000 

2,000 

4.000 

G,000 

8,000 

10,000 

12.  000 

13,800 

11,400 
11,600 
11,800 
12,000 
12,200 
12.  400 
12,600 
12, 800 
13.200 
13,600 
14,000 
14,400 
15,200 
16,000 
16, 800 
17,000 
18,400 
10,200 
20.000 
20, 330 


Per  sqaare 
inoD. 


rounds. 
1,000 
6,000 
10,000 
20.000 
30, 000 
40,000 
60,000 
60.000 
64,000 

57,000 
58,000 
59,000 
60,000 
61, 000 
62, 000 
63,000 
(M,0U0 
66,000 
68,000 
70,000 
72,000 
70. 000 
80, 000 
84,  000 
88,000 
92. 000 
96.000 
100.000 
101,  C50 


^ii"«i!?r  &'^^ 


I>OT  inch. 


Inch. 


0. 


.000100 
. 000300 
.000633 
.000967 
.001333 
.001667 
. 002033 
.002167 


per  inch. 


Ineh, 
0. 

.000100 
. 000200 
.000333 
.  000334 
.000366 
.000334 
.000366 
.000134 


.003333 

.001166 

.008400 

.  005067 

. 010200 

.OOIKOO 

.  010833 

. 000633 

.011633 

.  OOOrtOO 

. 012267 

.  00()6,'}4 

. 012833 

.  00U566 

.013833 

.001000 

.015733 

.001900 

. 017367 

.0010.34 

.  019733 

. 002386 

.021667 

. 001934 

.025833 

.004l(i6 

.031600 

.  00.'i767 

. 037400 

.  005800 

.043667 

.  00«2<J7 

.053833 

. 0101G6 

.063000 

.  009167 

.0967 

.  0337 

.1433 

.0466 

Pennaoent 
aet. 


Inch. 


0. 
0. 


SaccesBive 

permanent 

set. 


Remarks. 


Inch. 


0. 


Initial  load. 


0. 


Elastic  limit. 
Load  fell. 


Tensile  stren^li. 


General  summary. 

Tensile  ntrength  per  square  inch  of  original  sectinn pounds . .  101, 650 

KlaHtic  limit  per  sauare  inch  of  original  section do. . .    64. 000 

Elongation  per  inch  after  rupture inch . .      .  2267 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002167 

Reduction  in  diameter  at  point  of  rupture do. . .        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1" .7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aections ".15,  ".38*.  ".1J6 


RIFLE-BARREL   STEEL,  .80-CALIBER. 
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No.  5805. 

Marks,  78.  ^ 

Diameter,  ".505. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  3". 


Applied  loads. 


Tot4.1.  F«.X" 


Pot/n(f«. 

200 

1,000 

2.000 

4,000 

6, 000 

8,000 

10,000 

11, 000 

12,000 

13, 000 

13,800 

14,000 

13,000 
13,200 
13.400 

i3,eoo 

18.K00 
14, 000 
14,400 
14,800 
15,200 
15.600 
16,000 
16,800 
17,  600 
18. 400 
10. 200 
20,000 
20.800 
21.600 
22,240 


Founds, 
1,000 
5,00J 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60.000 
65, 000 
6».000 
70.000 

65,000 

66,000 

67.000 

68,000 

60,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80.000 

84.000 

88,000 

02.000 

06,000 

100,000 

104,000 

108,000 

111.200 


ElonjB^atioii 
per  inch. 


Jnc/i. 


0. 


.000100 
. 000267 
.  00U633 
.000938 
.001267 
.  001600 
.001767 
.0(119.33 
.002133 
.002300 
.003000 

. 003333 
.004000 
. 008000 
.  010:J67 
.011000 
.  011500 
. 013000 
. 014667 
.  016167 
.  017767 
.  020300 
.024000 
.028667 
. 033333 
. 030833 
.047500 
.0600 
.0800 
.1367 


Successive 

elongation 

perlnch. 


Inch.. 
0 

.000100 
.  000167 
.000366 
.  000300 
.000334 
. 000333 
. 000167 
.000166 
.  000200 
.  000167 
. 000700 

.  000333 
.  000667 
. 004000 
.  002.167 
.  000633 
. 000500 
.  001500 
.  001087 
.  001500 
.001600 
.  002533 
. 003700 
.004667 
.004666 
.006500 
.007667 
.0125 
.0200 
.0567 


Permanent 
set. 


Int^ 


0. 
0. 


Sacceaaive 

I)ermanent 

set. 


Bemarks. 


Inch. 
0.  Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  sumnKiry. 

Tensile  strength  per  square  inch  of  original  section pounds. .  Ill,  200 

Elastic  limit  per  square  inch  of  origl niu  section do . . .    69, 000 

Elongation  per  inch  after  rupture inch . .      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002300 

Seduction  in  diameter  at  point  of  rupture do . . .        .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture nt  middle  of  stem 

Character  of  broken  surface silky 

Xlongafcioii  of  inch  sections ".14,  "M*,  ".14 
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BIFLE-BAUREL   STEEL,  .30-CALIBEB. 


No.  6831. 

Marks,  78-2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

10.000 

11,000 

12.000 

U,000 

14,200 

13,400 
13,600 
13,800 
14,000 
14, 200 
14.400 
15,200 
16.000 
16,  800 
17,600 
18,  400 
19,200 
20,000 
20,800 
21,600 
23, 620 


Per  square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30, 000 
40,000 
50,000 
55,000 
60,000 
70,000 
71,000 

67,000 

68,000 

69.000 

70,000 

71,000 

72, 000 

76,000 

80,000 

84,000 

88,000 

92,000 

96.000 

100,000 

104,  000 

108,000 

118«  100 


ElonsatioD 
per  Inch. 


Ineh. 

0. 
.000100 
,000267 
.000600 
.000933 
.001300 
.001667 
.001867 
.002033 
. 002400 
.  002433 

.003733 
.005067 
.007667 
.000500 
.010000 
.010367 
.013767 
.016800 
.  019607 
.  023733 
.026833 
.032000 
.  036333 
. 041833 
. 051667 


Successive 

elonjratioii 

per  inch. 


Ineh. 
0. 

.000100 
.000167 
.000333 
.000333 
. 000367 
.000367 
.000200 
.000166 
.000367 
.000033 

.001300 
.  0013.14 
.002600 
.001833 
.00U500 
.000367 
.003400 
.  003033 
.002867 
.004066 
.003100 
.  005167 
.004333 
.005500 
.000834 


Permanent 
set. 


Ineh. 


0. 
0. 


0. 


Sacoessive 

permanent 

set. 


Remarka. 


0. 


Ineh. 


Initial  load. 


Elastic  limit. 
Load  felL 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  118, 100 

Elasiic  limit,  per  square  iuch  of  original  section I do...    71,000 

Elongation  per  inch  after  rupture inch..      .  1700 

£lon};ation  per  inch  under  strain  at  elastic  limit do...  .002433 

Reduet  ion  in  diameter  at  point  of  rupture do. . .        .125 

Keduction  in  ai-ea  after  rapture,  per  cent  of  original  section 43. 3 

Position  of  rupture 1"  frOm  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sectionn ''.29*.  ".18,  ".09 


rifle-barrel  steel,  .30-caliber. 
Barrel  Steel. 
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1^0.  6872. 

Marks,  78. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Elonntion 
per  mch. 

Saoceesive 

eloDgation 

perrnch. 

Peimanent 
•et 

Snooeeaive 

permanent 

set. 

Eemarka. 

Total 

Personare 
inch. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

14,200 

14,400 

13,600 
13,800 
14,000 
14,200 
14.400 
14.800 
15,900 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,610 

Pound*. 
1.000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
55.000 
60,000 
65,000 
70,000 
71,000 
72,000 

68,000 

60.000 

70,000 

71,000 

72,000 

74,000 

76,000 

78,000 

80.000 

84,000 

88,000 

92.000 

96,000 

100.000 

104,000 

108,000 

112,000 

116,000 

118,050 

Inch. 
0. 

.000100 
.000833 
.000600 
.000067 
.001300 
.001667 
.001800 
.002000 
.002133 
.002383 
.002867 
.002833 

.003167 

.004600 

.009833 

.009533 

.009900 

.011500 

.012933 

.014100 

.015933 

.019767 

.022367 

.026338 

.030700 

.036267 

.042833 

.049333 

.050667 

.0800 

.1200 

Inch. 

0. 

.000100 
.000238 
.000267 
.000367 
.000333 
.000367 
.000133 
.000200 
.000183 
.000200 
.000034 
.000466 

.000334 
.001433 
.004733 
.000200 
.000367 
.001600 
.001433 
.001167 
.001833 
.003834 
.002600 
.003966 
.004367 
.005567 
.006066 
.007000 
.010334 
.020333 
.0400 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
LoadfelL 

Tensile  strength. 

0. 

1 

. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  118,060 

Elastic  limit  per  square  inch  of  orlglnu  section do...    71,000 

Elongation  per  indn  after  mptore inch..     .1867 

Elongation  per  inch  under  sorain  at  elastic  limit do...  .008367 

ReducUon  in  diameter  at  point  of  rupture do...       .116 

Seduction  in  area  alter  rupture,  per  cent  of  original  section 40.8 

Poaitlon  of  rupture l."21  from  neck 

Character  of  hroken  surface flncsilkv,  cup  shaped 

Elongation  of  inch  sections ".12,  ".&*,  ".21* 

H.  Doc.  143 9 
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BIFLE-BARREL   STEEL,  .30-CALIBEB. 


Barbel  Steel,  Bolled  (from  butt). 

No.  6873. 

Marks,  78  F. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElooEation 
peruioh. 

SnooeMive 

elongation 

peruioh. 

PermaDent 
set. 

Suooesaive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnaie 
inoQ. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11.200 
11.400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
20,840 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
51,000 
62,000 
58,000 
64,000 
65,000 
56,000 
67,000 
58,000 
60,000 
60,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
104,200 

InOk. 
0. 

.000067 
.000267 
.000600 
.000933 
.001267 
.001633 
.001700 
.005333 
.007067 
.007700 
.008300 
.008933 
.009500 
.010000 
.010733 
.011667 
.012938 
.014167 
.017333 
.020500 
.024000 
.028600 
.032333 
.037500 
.046000 
.054767 
.067607 
.1100 
.1267 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000334 
.000366 
.000067 
.003633 
.001734 
.000633 
.000600 
.000638 
.000567 
.000500 
.000738 
.000034 
.001266 
.001234 
.003166 
.003167 
.003500 
.004600 
.008733 
.005167 
.007500 
.009767 
.012900 
.042338 
.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

0. 

Oeneral  summary, 

TenflilestrenKthper  square  inoh  of  original  section pounds..  104^200 

Bllasiic1imiti>er  square  inch  of  originaTseotion do...    61,000 

Elongation  per  incn  after  rupture inch..      .1667 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001700 

Bednotion  in  diameter  at  point  of  rupture do...       .075 

Bednction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture 1."  fhnnneok 

Character  of  broken  surfMe fine  granular,  silky  center 

Elongation  of  inch  sections "11,."16»."28* 


BIFLE-BABBEL   STEEL,  .30-CALIBEB. 

Beamed  Babbel. 
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No.  5876. 

Marks,  78. 
Hollow  specimen. 
Exterior  diameter,  ''.588. 
Diameter  of  bore,  ''.300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Bloneation 
per Inch. 

SuooesBlve 

elongation 

per  inch. 

Permanent 
net. 

SnecessiTe 

permanent 

set. 

Bemarks. 

ToUl. 

Per  Miiare 
inon. 

Poiindf. 
200 
1,000 
2,000 
4,000 
6,000 
7,800 

8,000 

0,000 

8,200 

0,400 

0.600 

0,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12.000 

11.400 

12,808 

18,200 

13,600 

14.400 

15,200 

16,000 

16,800 

17,600 

18,400 

18,680 

PoufMlt. 
1,000 
6,000 
10,000 
20,000 
30,000 
80,000 

40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
7»,080 
76,000 
80,000 
84,000 
88,000 
02,000 
03,600 

Inch, 
0. 

.000067 
.000300 
.000667 
.001033 

Inek. 
0. 

.000067 
.000233 
.000367 
.000366 

Inch. 
0. 
0. 

Inch. 
0. 

InitJal  load. 

Elastic  limit,  approxi- 
mate.   Not  well  de* 
fined. 

Tensile  strength. 

.001467 
.001867 
.002200 
.002400 
.002967 
.004338 
.006667 
.011333 
.012400 
.014000 
.015833 
.017667 
.010667 
.022033 
.024333 
.026483 
.031838 
.038000 
.045000 
.065667 
.078187 
.111687 
.147383 

.000434 
.000400 
.000333 
.000200 
.000567 
.001366 
.002334 
.004666 
.001067 
.001600 
.001838 
.001834 
.002000 
.002866 
.002300 
.002100 
.005400 
.006167 
.007000 
.010667 
.017500 
.038500 
.035666 

.000200 
.000400 

.000200 
.000200 

QenertU  summarjf. 

Tensile  strength  per  square  inch  of  original  seotiott pounds..  02,600 

Elastic  limit  per  square  inch  of  original  section  (approximate) do...  30,000 

Elongation  per  inch  after  rupture inch..    .2167 

Reduction  in  diameter  at  pomt  of  rupture  (exterior) do...      .118 

Position  of  rupture l".4firomneck 

Character  of  hroken  surface silky 

Elongatioii  of  inch  sections ".14,  ".81*,  ".20 
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RIFLE-BARREL    STEEL,  .30-CALIBEB. 


Beamed  Barbel. 


No.  5877. 

Marks,  78. 
Hollow  specimon. 
Exterior  diameter,  ",588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  incb. 
Gauged  lengtb,  3". 


Applied  loads. 


Total. 


Pi/undt. 
200 
1,000 
2,000 
4,000 
6,000 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
8,200 
8.400 
8,600 
8,800 
9,000 
9.200 
9,400 
9,600 
9,800 

10,000 
10,200 
10, 400 
10,600 
10.800 
11,000 
11,200 
11,400 
11,600 
11, 800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,400 
15, 200 
16.000 
16.800 
17.600 
18,400 
19,200 
19,840 


Per  aqnare 
incL 


Poundt, 
1,000 
5.000 
10,000 
20,000 
80,000 
85,000 
36.000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000 
51,000 
52,000 
53.000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68.000 
72,000 
76,000 
80,000 
84.000 
88, 000 
92,000 
96,000 
99,200 


Elongation  ?SS!!?S^Jf 


Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001233 
.001267 
.001383 
.001333 
.001367 
.001400 
.001500 
.001567 
.001633 
.001667 
.001700 
.001733 
.001767 
.001883 
.001933 

.001967 
.002038 
.002067 
.002200 
.002367 
.003033 
.005000 
.006600 
.013100 
.013533 
.014267 
.  015867 
.017167 
.018933 
.020667 
.025333 
.029667 
.  035667 
.042167 
.051667 
.063067 
.  084000 
. 143333 


Inch. 

0. 
.000100 
.000200 
.000367 
.000333 
.000233 
.  000034 
.000066 

0. 
.000034 
.000033 
.000100 
.000067 
.000066 
.000034 
.000038 
.000033 
.000034 
.000066 
.000100 

.000034 
.000066 
.000034 
.000133 
.000167 
.000666 
.001967 
.001600 
.  006r.OO 
.000433 
.000734 
.001600 
.001300 
.001766 
.001734 
.004666 
.004334 
.006000 
.006500 
.009500 
.011400 
.020933 
.  059333 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


000183 


U00200 


Saccessive 

permanent 

set. 


Inch. 


0. 


.000133 


.000067 


000300 


.000100 


,001167 


.000867 


Bemarks. 


Initialload. 


Ko  well-defined  elastic 
limit. 


Rapid  stretching  be- 
gins. 


Tensile  strength. 


Oenei'al  summary. 

Tensile  strength  per  square  Inch  of  original  section ponnde..  99,200 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  Inch  after  rupture inch..    'slOO 

Reduction  in  diameter  at  point  of  rupture  (exterior) do...      .iw 

Position  of  rupture ^"'^ 'i®™  "fP"^ 

Character  of  hroken  surface .;;;'.?Sf*  «  ,? 

Elongation  of  inch  sections ".15.  ".86*,  ".IS 


EIFLE-BARREL   STEEL,  .30-CALIBEB. 
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Beamed  Barbel,  Oil  Tempered. 


No.  5878. 

Marks,  78  T. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


Applied  loads. 


Total. 


Pound*. 
200 
1,000 
2,000 
4,000 
0,000 
7,000 
7.200 
7,400 
7,600 
7,800 
8,000 
8,200 
8,400 
8,000 
8,800 

0,000 
0,200 
9,400 
0,600 
0,800 
10,000 
10,200 
10.400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14.400 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20.000 
20,380 


Per  sqaare 
inch. 


Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
85.000 
86,000 
87.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 

45,000 
46,000 
47,000 
48,.000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
101,900 


EloDeation 
per  Inch. 


Inch. 
0. 

.000100 
.000800 
.000067 
.001000 
.001238 
.001233 
.001300 
.001333 
.001333 
.001367 
.001483 
.001533 
.001600 
.001667 

.001700 
.001867 
.001967 
.002167 
.002433 
.002800 
.003033 
.003267 
.003633 
.003867 
.004167 
.004667 
.004938 
.005167 
.005633 
.005038 
.006600 
.007300 
.008033 
.008967 
.  010833 
.013400 
.016167 
.019200 
.024000 
.028333 
.035833 
.048000 
.0667 


Saccessive 

elongation 

per  Inch. 


Ineh. 

0. 

.000100 
.000200 
.000367 
.000333 
.000233 

0. 

.000067 
.000033 

0. 

.000034 
.000066 
.000100 
.000067 
.000067 

.000033 
.000167 
.000100 
.000200 
.000266 
.000367 
.000233 
.000284 
.000366 
.000234 
.000300 
.000500 
.000266 
.000234 
.000466 
.000300 
.000667 
.000700 
.000788 
.000934 
.001866 
.002567 
.002767 
.003033 
.004800 
.004883 
.007500 
.012167 
.0187 


Permanent 
set 


Ineh. 


0. 
0. 


.000083 
.000033 


000067 


000267 


001033 


Successive 

permanent 

set. 


Ineh, 


0. 


. 0U0U33 
0. 


.000034 


.000200 


.000766 


Remarks. 


Initial  load. 


No  well-defined  elastic 
limit. 

Rapid  stretching  be- 
gins. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,900 

Elastio  limit  per  sqaare  inoh  of  origins  section not  well  defined 

Elongation  per  inon  after  rupture inch..     .0667 

BedaotSon  in  diameter  at  point  of  rupture  (exterior) do...       .088 

Positioin  of  mptara 'M5fh>mneok 

Character  of  broken  surface fine  granular,  65  per  cent;  silkv,  85  per  cent 

Elongation  of  inch  eecUons ".17*,  ".02,  ".01 
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RIFLE-BARREL   8TEEL,  .36-CALIBEB. 


Beamed  Barrel,  Oil  Tempered. 


No.  5879. 

Marks,  78  T, 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ''.300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  inch. 

SoocessiTe 

eloneation 

per  Inch. 

Permanent 
set. 

Sucoesalve 
permanent 

set. 

Remarks. 

Tout. 

Per  aqniire. 
inch. 

PoundM. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,200 

8,400 

8.600 

8,800 

0,000 

0,200 

0.400 

0,600 

9.800 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

13,400 

12,800 

13,200 

13,600 

14,400 

15.200 

16,000 

16,800 

17,600 

18,400 

19,120 

r<mnd». 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
02,000 
05,600 

Inch. 
0. 

.000067 
.000267 
.000567 
.000900 
.001067 
.001283 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.  001467 
.001500 
.001567 
.001633 
.001700 
.001733 
.001767 
.002033 
.011633 
.012000 
.012607 
.013667 
.015000 
.016067 
.017667 
.010733 
.022833 
.024333 
.020667 
.036000 
.042667 
.052000 
.065833 
.  088333 

Ineh. 
0. 

.000067 
.000200 
.OOOSOCt 
.000333 
.000167 
.000166 
.000034 
.000033 

/ncA. 
0. 

0. 

Ineh. 
0. 

Initial  load. 

0. 
0. 
0. 

! 

.000033 
.000034 

1 

1 

.000033 
.000083 
.000034 
.000083 
.000067 
.000066 
.000067 
.000033 
.000034 
.000266 
.000600 
.000367 
.000667 
.001000 
.001333 
.001067 
.001600 
.002066 
.003100 
.001500 
.005334 
.006333 
.006667 
.000333 
.013833 
.02->.'>00 

0. 

0. 

... 

ElasticJimit 

.UU95U0 

.000500 

1" 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  ineh  of  original  section ponnds..    05,600 

Elastio  limit  per  sanare  inch  of  original  section do...    58,000 

Elongation  per  inon  after  raptnre inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0G1767 

Redaction  in  diameter  at  point  of  mptare  (exterior) do...       .108 

Position  of  mptaie 1".6  from  neck 

Character  of  broken  surface BUkT 

Elongation  of  inch  sections ".14,  ".33*.  ".17 


rifle-barrel  steel,  .30-calibeb. 
Barrel  Stock. 


136 


STo.  5901. 

Marks,  78. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loadB. 

Kloneation 
perinoh. 

SnooessiTe 

elongation 

per  Inch. 

Permanent 
set. 

Soooessive 

permanent 

set. 

Kemarks. 

TotaL 

Per  sqnare 
inca. 

Poundt. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

14,000 

14,200 

14,400 

18,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,800 
17,600 
18.400 
19.200 
20,000 
20.800 
21.600 
22,120 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
65,000 
70,000 
71,000 
72,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78.000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

110,600 

Inch. 
0. 

.000100 
.000300 
.000667 
.001033 
.001367 
.001700 
.002067 
.002267 
.002433 
.002467 
.002567 

.008638 

.004400 

.011267 

.011667 

.012267 

.013000 

.014338 

.016000 

.017733 

.019667 

.021338 

.025333 

.030333 

.035000 

.041667 

.049000 

.060667 

.0833 

.1883 

Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000834 
.000383 
.000867 
.000200 
.000106 
.000084 
.000100 

.001066 
.000767 
.006867 
.000400 
.000600 
.000783 
.001833 
.001667 
.001733 
.001934 
.001666 
.004000 
.006000 
.004667 
.006667 
.007383 
.011667 
.022633 
.0500 

Inch. 
0. 
0. 

Inch, 
0. 

• 

Tnitialload. 

Elastic  limlti 
LoadfelL 

Tensile  strength. 

.000083 

.000038 

•••*••  •••"•• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  110,600 

EbMtiolixnit  per  square  inch  of  original  section do...    71,000 

Elongation  per  inch  after  mptore inch..      .1933 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002467 

Redaction  In  diameter  at  point  of  mpture '. do...       .125 

Redaction  in  area  after  rapture,  per  cent  of  original  section 48.8 

Position  of  rapture 1".  fhimneck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.28*,  ".18,  ".12 
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eifle-barrel  steel,  .30-caliber. 
Butt  of  Bollbd  Babbel,  Annealed. 


No.  6902. 

Marks,  78  A. 

Diameter,  ".506. 

SeiCtlonal  area,  .20  square  incb. 

Oauged  length,  3". 


Applied  loads. 

Eloneation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

Total. 

Per  square 
inch. 

permanent 
set. 

Remarks. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

10,000 

10,200 

10,400 

10,600 

10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
21, 170 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
61.000 
52,000 
53,000 

50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,  WK) 
76,000 
78,000 
80,000 
84,000 
88,000 
02,000 
96,000 
100.000 
105,850 

Ineh. 
0. 

.000100 
.000300 
.000033 
.000967 
.001300 
.001638 
.001667 
.001700 
.001733 

.002688 

.002067 

.004333 

.006433 

.008333 

.009333 

.010867 

.011300 

.011667 

.  012400 

.013133 

.014333 

.016000 

.017667 

.019607 

.021400 

.023667 

.025500 

.027667 

.030000 

.082667 

.038333 

.045333 

.056667 

.070000 

.1067 

.1433 

Ineh. 
0. 

.000100 
.000200 
.000338 
.000334 
.000333 
.000333 
.000034 
.000038 
.000038 

.000900 

.000334 

.001866 

.002100 

.001900 

.001000 

.001534 

.000433 

.000367 

.000733 

.000733 

.001200 

.001667 

.001667 

.002000 

.001733 

.002267 

.001838 

.002167 

.002338 

.002667 

.005666 

.007000 

. 011334 

.  013333 

.0367 

.0366 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  ioad. 

Elastic  limit 
Load  fell. 

Tensile  strength. 

...... ...... 

...... ......1  .  .  ..  .... 

1 

0. 

•  •                   .         . 

1 

1 

General  sumviary. 

Tensile  strength  per  square  inch  of  original  section pounds..  105,850 

Elastic  limit  per  square  inch  of  original  section do . . .    53, 000 

Elongation  per  incD  after  rupture iuch..      .1867 

Elongation  i>er  inch  under  strain  at  elastic  limit do...  .001738 

Kednctlon  in  diameter  at  point  of  rupture do. . .       .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky,  trace  of  granulation 

Elongation  of  inch  secUons ".14,  ".29*.  ".18 


BIFLE-BABREL   STEEL,  .30-GALIBEB. 
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Butt  of  Barbel,  Oiltesipsred. 

No.  6903. 

Marks,  78  T. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


P0tttMf«. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7.200 

7.400 

7,000 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

0,000 

9,209 

9,400 

9,600 

9,800 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

13,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17,000 

18,400 

10,2U0 

20,000 

20,800 

20,900 


Per  MQare 
inon. 


pounds, 

1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
60,000 
62,000 
54,000 
66,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
104,800 


Elonsation 
permoh. 


Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001187 
.001200 
.001267 
.001300 
.001583 
.001633 
.001700 
.001767 
.001900 
.002033 
.002283 
.002367 
.002600 
.002933 
.003300 
.003633 
.004800 
.005500 
.006833 
.008333 
.009438 
.010733 
.012333 
.013500 
. 015100 
.016607 
.018500 
.020338 
.022333 
.024500 
.026667 
.0323H3 
.037667 
.048333 
.055000 
.073000 
.1067 
.1300 


SnooesBlve 
eloneation 
per  inch. 


Inch, 
0. 

.000100 
.000200 
.000338 
.000867 
.  000167 
.000038 
.000067 
.000038 
.000233 
.000100 
.000067 
.000067 
.000188 
.000133 
.000200 
.000134 
.000233 
.000333 
.000367 
.000383 
.001167 
.000700 
.001333 
.001500 
.001100 
.001300 
.001600 
.001167 
.001600 
.001567 
.001833 
.001833 
.002000 
.002167 
.002167 
.005666 
.005334 
.010666 
.006667 
. 018000 
.0337 
.0238 


Permanent 
set. 


0. 
0. 


Inch. 


Snooessive 

permanent 

set. 


Inch. 


0. 


.000333 


.000667 


.001800 


.000333 


.000384 


.001133 


Bemarks. 


Initial  load. 


Elastic  Umit 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  sqnare  inch  o(  original  section pounds..  104,800 

Elaaticlimlt  per  aqnare  inch  of  original  section do...    38,000 

Elcaigation  per  inch  after  rnptnre inch..      .1783 

Elongation  per  inch  under  strain  at  elastio  limit do . .    .001300 

Redaction  in  diameter  at  point  of  mptore  (exterior) do...       .118 

Position  of  ruptnre ".8fhimneck 

Character  of  broken  surface silky,  traces  of  granulation 

EIongatkiD  of  inch  sections ".29*,  ".12.  ".11 
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RIFLE-BARREL   STEEL,  .30-GALIBER. 


Butt  of  Barrel,  Oil  Tempered. 

Kb.  5904. 


Marks,  78  T. 
Hollow  specimen. 
Exterior  diameter,  '^588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

7,200 

7,400 

7,800 

7,800 

8,000 

8,200 

8.400 

8,600 

8.800 

9,000 

9,200 

0,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

11.800 

12,000 

12,400 

12,800 

13.200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

10,200 

20,000 

20,800 

21.600 

22,400 

23,200 

23,510 


Per  sqaare 
inoo. 


Pounds. 
1,000 
6,000 
10,000 
20,0U0 
30,000 
85,000 
36,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
117,550 


Elonffatioa 
per Inch. 


Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001133 
.001200 
.001267 
.001300 
.001333 
.001367 
.001467 
.001567 
.001667 
.001733 
.001800 
.001967 
.002067 
.002267 
.002433 
.002633 
.002867 
.003033 
.003200 
.003367 
.003700 
.004000 
.004267 
.004667 
.005367 
.005733 
.006533 
.007600 
.008767 
.009983' 
.010833 
.012000 
.013200 
.014667 
.015667 
.017167 
.020500 
.023333 
.028000 
.032667 
.036667 
.043000 
.051333 
.066733 
.0900 
.1167 


SncoMsive 

eloDffation 

per  inch. 


Inch, 
0. 

.000067 
.000238 
.000633 
.000334 
.000166 
.000067 
.000067 
.000083 
.000083 
.000034 
.000100 
.000100 
.000100 
.000066 
.000067 
.000167 
.000100 
.000200 
.000166 
.000200 
.000284 
.000166 
.000167 
.000167 
.000333 
.000300 
.000267 
.000400 
.000700 
.000366 
.000800 
.001067 
.001167 
.001166 
.000900 
.001167 
.001200 
. 001467 
.001000 
.001500 
.003333 
.002838 
.004667 
.004667 
.004000 
.006333 
.008333 
.015400 
.023267 
.0267 


Permanent 
•et. 


0. 
0. 


Inch. 


0. 


000067 


000333 


.001700 


003500 


SncoeeslTe 

permanent 

set. 


Inch. 


0. 


000067 


000206 


.001367 


.001800 


Remarks. 


Initial  load. 


Elastto  limit  indefinite. 


Tensile  strength. 


General  summary, 

Toisile  strength  per  sqaare  inch  of  original  section ponnds..  117,550 

Elastic  limit  per  so oare  inch  of  original  section do . . .    40. 000 

Elongation  per  inch  after  mptare inch..      .1400 

Elongation  per  inch  under  strain  at  elastie  Umit do...  .001807 

BednoUon  in  diameter  at  point  of  mptare  (exterior) do...       .068 

Position  of  mptare ".4  from  neck 

Character  of  broken  surface granular,  60  percent;  silky,  40  per  cent 

Elongation  of  inch  sections ".09,  ".11,  "  — 
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Butt  of  Finished  Barrel,  without  Oil  Tempering. 

No.  5905. 
Marks,  78  F. 
Hollow  specimen. 
Exterior  diameter,  '^588. 
Diameter  of  bore,  ''.300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  loads. 


To»<J-     ^"inX" 


Fcundt, 

aoo 

1,000 

2,000 

4,000 

6,000 

7,000 

8*000 

10.000 

11,000 

12,000 

12.200 

11,600 
11,800 
12,000 
12,200 
12.400 
12,600 
12,800 
13,200 
13,000 
14,000 
14.400 
14.800 
15.200 
15,600 
16,000 
16,800 
17.600 
18,400 
10,200 
20,000 
20,800 
20,000 


Pottndt. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
50.000 
55,000 
60,000 
61,000 

68,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
104,000 
104,500 


EloDsation 
per  Licb. 


Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001333 
.001700 
.001000 
.002033 
.002567 

.003088 

.004000 

.011338 

.011788 

.012338 

.012933 

.013783 

.015767 

.016600 

.018338 

.020000 

.021667 

.023833 

.025500 

.027333 

.033383 

.038333 

.044667 

.063333 

.060000 

.1000 

.1300 


SncoeseiTo 

eloDiration 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000383 
.000367 
.000167 
.000166 
.000367 
.000200 
.000133 
.000534 

.000466 

.000967 

.007338 

.000400 

.000600 

.000600 

.000800 

.002034 

.000688 

.001700 

.001667 

.001667 

.002166 

.001667 

.001833 

.006000 

.005000 

.006334 

.008666 

.015667 

.0310 

.0300 


Permanent 
Bet. 


Inch. 


0. 
0. 


Saooeasive 

permanent 

set. 


Inch. 


0. 


.000033 
.000033 

.000033 
0. 

.000067 

.000034 

*"""*"  ••••*• 

............ 

1 

1 
1 

Remarks. 


Initial  load. 


Elastic  limit 
Load  fell. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  origiiial  section pounds..  104,600 

Elastic  limit  per  square  inch  of  original  seotion do...    60,000 

Elongation  per  inch  after  rapture inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Reduction  in  diameter  at  point  of  rupture  (exterior) do...       .118 

Position  of  rupture r'.6  from  neck 

Character  of  hroken  surface flnesilkj 

Elongation  of  inch  sections ".15,  ".30*,  ".18 


140  eiple-barrel  steel,  .so-caliber. 

Butt  op  Finished  Babbel,  without  Oil  Tempebino. 

No.  6906. 

Marks,  78  P. 
Hollow  specimen. 
Exterior  diameter,  ''.588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3''. 


Applied  loads. 


Total. 


Founds, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

12,200 
12.400 
12,000 
12,800 
13,000 
13,200 

i3,eoo 

14,000 
14.400 
14. 800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,610 


Per  Bouare 
incii. 


Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92.000 

96.000 

100,000 

104,000 

108,000 

112,000 

116.000 

118, 050 


Elongation 
per  inch. 


{ 


Inch. 

0. 

.000067 
.000267 
.000600 
.000988 
.001267 
.001633 
.001800 
.002000 
.004433 
.006667 
.007333 
.007838 
.008633 
.009367 
.009700 
.011000 
.011900 
.013067 
.014333 
.016200 
.016900 
.018100 
.021167 
.024833 
.027833 
.031667 
.036083 
.041833 

..049333 
.058667 
.077667 
.1167 


Saccessire 

elonjsation 

per  inch. 


Inch. 
0. 

.000067 
.000200 
.000333 
.000833 
.000334 
.000366 
.000167 
.000200 
.002483 
.002234 
.000666 
.000500 
.000800 
.000784 
.000333 
.001300 
.000900 
.001167 
.001266 
.001867 
.000700 
.001200 
.008067 
.003166 
.003500 
.003884 
.004366 
.005800 
.008000 
.009384 
.019000 
.039033 


Permanent 
aet. 


Sacoesaire 

permanent 

set. 


Inch. 


0. 
0. 


Inch. 


0. 


1 

1 

0. 

.000033 

.000033 

1 

1 

, 

, 

Remarks. 


Initial  load. 


Slastio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  118,050 

Elastic  limit  per  square  inch  of  original  section do. ..    60, 000 

Elongation  per  inch  after  rupture inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture  (exterior) do...       .078 

Position  of  rupture l".6firom  neck 

Character  of  hroken  surface fine  granular 

Elongation  of  inch  sections ".12,  "l24*,  ".12 


rifle-barrel  steel,  .30-caliber.  141 

Bbgulas  Bolled  Barbel,  Annealed  in  Charcoal. 

No.  5926. 

Marks,  78. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Eloneatlon 
per  inch. 

Sacoessire 

elongation 

per  inch. 

Permanent 
set. 

SnocesslTe 

permanent 

set. 

Bemarks. 

Total. 

Per  Bonare 
inoili. 

Pounds. 

200 

1,090 

2,000 

4.000 

6,000 

8,000 

10,000 

12.000 

12,800 

13.000 

13,200 

18,400 

18,600 

13,800 

14,000 

14.400 

14.800 

15,200 

15,600 

16,000 

16,800 

17,600 

18.400, 

19,200 

90,000 

20,800 

21,600 

21,710 

Pounds. 

1,000 
5,000 
10,000 
20,000 
80,000 
40,090 
60.000 
60,000 
64,000 
66,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
108,650 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001388 
.001667 
.002000 
.002200 
.002267 
.  011167 
.011833 
.012667 
.013333 
.014167 
.  015667 
.017167 
.019000 
.020833 
.022733 
.027000 
.031667 
.036667 
.043667 
.053333 
.066000 
.101667 

Ineh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000834 
.000888 
.000200 
.000067 
.008900 
.000666 
.000834 
.000666 
.000834 
.OOl&OO 
.001500 
.001838 
.001833 
.001900 
.004267 
.004667 
.005000 
.007000 
.009666 
.012667 
.035667 

Ineh. 
0. 
0. 

Ineh. 
0. 

InitUl  load. 
Elastic  limit. 

Tensile  strength. 



0. 



.000033 

.000033 

■ 

i 

1  . 

1 

J 

1 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  oriRinal  section pounds..  108,550 

Elastic  limit  per  sonArelnoh  of  original  section do...    65,000 

Elongation  per  inch  after  raptore inch..     .2083 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Beduotion  in  diameter  at  point  of  rupture do...       .185 

Bednction  in  area  after  rupture,  per  oentof  original  section 46.2 

Position  of  rupture r'.54  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 'M4, '^35^  ".12 


142  kifle-babrel  steel,  .80-galiber. 

Begulab  Bolled  Babbel,  Annealed  in  Ohabgoal. 

No.  5927. 

Marks,  78. 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 

EloDiEation 
per  inch. 

SnooeaaiTe 

elongation 

per  Inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Kemarks. 

Total. 

Per  sqaare 
IncD. 

PoundM. 

200 

1,000 

2.000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,800 

13,000 

13,200 

13,400 

13,600 

13.800 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17.600 

18,400 

19,200 

19,240 

Foundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
04,000 
65,000 
66,000 
67,000 
68,000 
00,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84.000 
88,000 
92,000 
96,000 
06,200 

Inch. 
0. 

.000100 
.000900 
.000638 
.001000 
.001888 
.001667 
.002000 
.002167 
.021400 
.022667 
.023567 
.024667 
.02fl67 
.027000 
.029167 
.032167 
.035000 
.037888 
.044667 
.051000 
.064667 
.083338 
.126667 

Inch. 
0. 

.000100 
.000200 
.000838 
.000367 
.000338 
.000334 
.000383 
.000167 
.019233 
.001207 
.000900 
.001100 
.001500 
.0006SS 
.002167 
.003000 
.002833 
.002833 
.006834 
.006333 
.013067 
.018666 
.048334 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  iimit 

• 

Tensile  strength. 

• 

.000033 

.000033 

.000033 

0. 

1 

( 

1 

1 



General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  section iwunds..    96,200 

Elastic  limit  per  sanare  inch  of  original  section do...    64,000 

Elongation  per  incn  after  rupture iuch\.      .2400 

Elongation  per  inch  under  strain  at  elasticlimit do...  .002167 

Beduction  in  diameter  at  point  of  rupture do...       .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section .^ 51.0 

Position  of  ruptore 1".25  from  neck 

Character  of  oroken  surface fine  silky,  cup  shaped 

ElongiKtioa  of  inch  sections "^"jaii*t"J»* 


bifle-babbel  steel,  .30-galibeb. 
Beoulab  Bolled  Babbel,  Oooled  JN  Aib. 

Ko.  5928. 

Marks,  78  A. 

Diameter,  ".506. 

Sectional  area,  .20  squase  inch. 

Gauged  length,  3". 


143 


Applied  loads. 

Elonsation 
peruioh. 

• 

Saooeselre 

elongation 

per  inch. 

Permanent 
set. 

Sucoeesire 

permanent 

set. 

Bemarks. 

TotaL 

Per 
eqnareincli. 

Pottficb. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

13.200 

13,400 

13,600 

13,800 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17.600 

18,400 

19,206 

20,000 

20,800 

21.600 

22,400 

28,200 

Poundt. 

1.000 

5,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

65.000 

66,000 

67.000 

68,000 

69.000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104.000 

106,000 

112,000 

116.000 

Ineh. 
0. 

.000100 
.000800 
.000683 
.000967 
.001338 
.001667 
.002000 
.002167 
.002233 
.002567 
.008100 
.008738 
.009888 
.010500 
.011667 
.018400 
.014767 
.016633 
.018388 
.023383 
.027500 
.032067 
.036667 
.043000 
.051667 
.064383 
.1133 

Jnek. 
0. 

.000100 
.000200 
.000388 
.000884 
.000366 
.000334 
.000333 
.000167 
.000066 
.000334 
.005583 
.000638 
.000600 
.001167 
.001167 
.001733 
.001367 
.001866 
.001700 
.005000 
.004167 
.004567 
.004600 
.006383 
.008667 
.012666 
.048867 

Inch, 
0. 
0. 

Ineh, 
0. 

Initial  load. 

""*"***"***" 

******(                                      w----- 

0. 
0. 

w. 

1 

Elastic  Hwttr 

I 

i 

Tensile  strength. 

, 

■ 

• 



General  eummarff. 

Tensile  strength  per  sqnare  Inch  of  original  section poands..  116,000 

Elastic  limit  per  sonars  inch  of  originarseotion do...    66,000 

Elongation  per  inon  after  raptare inch..      .1633 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Bednction  in  diameter  at  point  of  rupture • do...       .115 

Eednction  tn  area  after  mptore,  per  cent  of  original  section do...       40.3 

Position  of  mpture 1".  56  ftom  neck 

Character  of  hroken  sarface silky,  trace  of  grannlation 

Elongation  of  inch  sections 'UO,  ".28*.  'Ml 


142  KIFLE-BABREL   STEEL,  .30-CALIBEB. 

BsaULAB  BOLLED  BABBEL,  ANNEALED  IN  OHABGOAL. 

No.  6927. 

Marks,  78. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

EloniEAtion 
per  inch. 

SnooeaaiTe 

elongation 

per  Inch. 

Permanent 
aet. 

Saccesaire 

permanent 

aet. 

Kemarka. 

Total. 

PersqaaM 
incD. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,800 

13,000 

13,200 

13,400 

13.600 

18,800 

]4«000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

10.240 

Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
68,000 
00,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
06,000 
06,200 

Inch. 
0. 

.000100 
.000900 
.000638 
.001000 
.001888 
.001667 
.002000 
.002167 
.021400 
.022067 
.023567 
.024667 
.091167 
.027000 
.020107 
.032167 
.035000 
.037838 
.044667 
.051000 
.064667 
.083388 
.126667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000338 
.000334 
.000333 
.000167 
.019233 
.001267 
.000900 
.001100 
.001500 
.0006SS 
.002167 
.003000 
.002833 
.002833 
.006834 
.006833 
.013667 
.018606 
.043334 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
EUatto.liralt 

Tenaile  strength. 

• 

.000033 

.000033 

.000033 

0. 

1 

1     

f 

General  summary. 

Tensile  atrength  per  aquare  inch  of  original  section iwnnds..    96,200 

Elaatic  limit  per  aquare  inch  of  original  aection do...    64,000 

Elongation  per  inch  after  ruptnre iuch\.      .2400 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .002167 

Beduction  in  diameter  at  point  of  rupture do...       .155 

Beduction  in  area  after  rupture,  per  cent  of  original  section ^ 61.0 

Position  of  ruptnre 1".25  flrom  neck 

Character  of  oroken  surface flue  silky,  cup  shaped 

Elongation  of  inch  sections ".14 ''.38%  ".35* 


bifle-barbel  steel,  .30-oalibeb. 
Begulab  Bolled  Babbel,  Cooled  in  Aib. 

No.  6928. 

Marks,  78  A. 

Diameter,  '^505. 

Sectional  area,  .20  sqoase  inch. 

Gauged  length,  3'^ 
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Applied  loads. 

Elongation 
per  uicb. 

SaocesBive 

elongation 

per  inch. 

Permanent 
set. 

Suooessive 

permanent 

set. 

Bern  arks. 

TotaL 

Per 
•qoareincli. 

Poundi. 

200 

1,000 

2,000 

4,000 

6.000 

8.000 

10,000 

12.000 

13,000 

13,200 

13,400 

13,600 

13,800 

14,000 

14,400 

14,800 

15,200 

15,600 

16,000 

16,800 

17,600 

18,400 

19,200 

20,000 

20,800 

21,600 

22,400 

28.200 

Poundt. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80.000 

84,000 

88,000 

02,000 

96,000 

100,000 

104.000 

108,000 

112,000 

116,000 

Inch, 
0. 

.000100 
.000800 
.000638 
.000067 
.001833 
.001667 
.002000 
.002167 
.002233 
.002567 
.008100 
.008738 
.009888 
.010500 
.011667 
.013400 
.014767 
.016633 
.018888 
.023333 
.027500 
.032067 
.036667 
.043000 
.051667 
.064383 
.1133 

Inch. 
0. 

.000100 
.000200 
.000388 
.000334 
.000366 
.000334 
.000333 
.000167 
.000066 
.000334 
.005583 
.000633 
.000600 
.001167 
.001167 
.001733 
.001367 
.001866 
.001700 
.005000 
.004167 
.004567 
.004600 
.006388 
.008667 
.012666 
.048967 

Inch. 
0. 
0. 

Ineh. 

0. 

Initial  load. 

•  ••«••  ■••••• 

***'***■*"*" 

•■•••• •••••• 

0. 
0. 

>«•••••••••• 

1 

"    1 

Blastio  limit. 

1 

1 

Tensile  strength. 

1 

t 

—  ^. .--...-. 

...... 

... 

>••••••«•••• 

General  eummary. 

Tensile  strength  per  sqnare  inoh  of  original  section pounds..  116,000 

Slastiolimitpersooareinohof  originafsection do...    66,000 

Blongation  per  incn  after  ruptare inch..      .1633 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002233 

Bedaetion  in  diameter  at  point  of  rupture • do...       .116 

BednoUon  in  area  after  rupture,  percentof  original  section do...       40.3 

Position  of  rupture T'.  56  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Blongation  of  inch  sections 'MO,  ".28*.  'Ml 
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RIFLE-BARREL   STEEIi,  .30-CALIBER. 

Begulab  Eolled  Barbel,  Cooled  in  Am. 


No.  5929. 
Marks,  78  A. 
Diameter,  '^505. 
Sectional  area,  ^0  square  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elonj^atlon 
per  Inch. 

Saccesflive 

elonjEation 

per  iDch. 

Permanent 
set. 

Sncceaaive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  BGuare 
inch. 

Pound*. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
12,400 
12,600 
12,800 
13, 000 
13,200 
13.400 
13,600 
13,800 
14,000 
14,400 
14,81H) 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,780 

Pound*. 

1,000 

5.0OO 

10,000 

20,000 

30,000 

40,000 

60,000 

60,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108, 000 

112,000 

113,900 

Ineh. 
0. 

.000100 
.000833 
.000667 
.001000 
.001367 
.001733 
.002100 
.  002133 
.002233 
.002300 
.008000 
.008367 
.008900 
.009600 
.010100 
.010800 
.012000 
.013600 
.015233 
.016867 
.018333 
.022333 
.025833 
.029833 
.034667 
.040000 
.047667 
.058333 
.0767 
.UOO 

Ineh. 
0. 

.000100 
.000238 
.000334 
.000338 
.000367 
.00G866 
.000367 
.000033 
.000100 
.000067 
.005700 
.000367 
.000588 
.000700 
.000500 
.000700 
.001200 
.001600 
.001633 
.001634 
.001466 
.004000 
.003500 
.004000 
.004834 
.  005333 
.  007667 
.010666 
.018367 
.0333 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastio  limit. 

Tensile  strength. 

0. 

.000038 

.000033 

•*•*"" •■■••• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section I>oimds..  113,900 

Elastitt  limit  per  so oare  inch  of  orlglnaTseotion do...    64,000 

Elongation  per  incn  after  rapture inch..      .1633 

Elongation  per  inch  under  s&ain  at  elastio  limit do...  .002800 

Bednotion  in  diameter  at  point  of  rapture do...       .105 

Beduotion  Ia  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rvptare l".8firomneck 

Character  of  broken  snrface silky,  interspersed  with  granular  metal 

Elongation  of  inohseetiona ".09,  ".24*,  ".16 


RIFLE-BARREL    STEEL,  .30-CALIBER. 
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Barbel  Cooled  in  Air,  without  Oil  TEMPERiNa. 

No.  5930. 

Markp,  78  A  F. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  incli. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 
2UU 
1,000 
2,000 
4,000 
0.0:0 
8,000 
10,000 
12,000 
12,200 
12,400 
12,000 
12,800 
13,000 
13,200 
18,400 
13,600 
13.800 
14,000 
14,400 
14.800 
15,200 
]6,6i»0 
16,000 
16,800 
17,000 
18,400 
19, 200 
20,000 
20,800 
21,000 
22,400 
22.  SCO 


Per  aq  uare 
inch. 


Poundt. 

l.UOO 

5,000 

10,000 

20,000 

80.000 

40,000 

50,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74.000 

76,000 

78,010 

80,000 

84.000 

88,000 

92,000 

96,0C0 

100,000 

104, 000 

108,000 

112,000 

114. 3U0 


perm.1..      pg^^^h. 


Inch. 
0. 

.000100 
.000300 
000633 
.000967 
.001383 
.001667 
.002033 
.002067 
.002100 
.003633 
.000500 
.007600 
.008433 
.0(»8900 
.009333 
.010067 
.010933 
.012133 
.  01B400 
.016167 
.017833 
. 018500 
.022000 
.  025607 
.  029667 
.035667 
.040833 
. 0480U0 
.  0.n98:{3 
.  US33 


Jnoh. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000331 
.000.'t66 
000034 
.  0000:^3 
.00153: 
.002867 
.  001100 
.000833 
. 000467 
.000433 
. 000731 
.000866 
.001200 
.001267 
. 002767 
. 001660 
.000667 
.003500 
.003667 
.004000 
.006000 
. 003160 
.007167 
.011833 
.  023167 


PeriDanent 
set. 


Inch. 


0. 
0. 


Successive 

permajient 

set. 


Inch. 


0. 


0. 


Kemarks. 


luitial  load. 


Elastic  limit. 


Tensile  strength. 


General  summari/. 

Tensile  strenicth  per  sqaare  inch  of  original  section pounds. .  114, 800 

Elastic  limit  ).er  sauare  inch  of  original  section do...    62,000 

£longation  per  inch  after  rupture inch..      .  1633 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0021U0 

Bedaction  in  diameter  at  point  of  rapture  (exterior) do  . .      .  1080 

Position  of  ruptu  re " .95  from  neck 

Character  of  broken  surface silky,  trace  of  jgrranulation 

Elongation  of  inch  sections ".26*. 'M4,  ".OJ 
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146  RIFLE-BARREL   STEEL,  .30-CALIBER. 

Barrel  Cooled  in  Air,  without  Oil  TssiPERiNa. 

No.  5931. 

Marks,  78  A  F. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloueation 
per  Inch. 

Saccessfre 

elongation 

per  inch. 

Permanent 
set. 

Successive 

1 

permanent 
set. 

Remarks. 

PotindM. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
12,200 
12,400 
12,600 
12, 800 
13,000 
13, 200 
13,400 
13,600 
13,800 
14,000 
14.200 
14,  400 
14,800 
15, 200 
15,600 
16,000 
10,800 
17,600 
18.400 
10,200 
20,000 
20,800 
21,600 
22,400 
23, 200 
24,000 
24, 110 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40, 000 

50,000 

60,000 

61,0u0 

62,000 

63,000 

64, 000 

65.000 

66,0;M) 

67.000 

68,000 

69,000 

70,000 

71,000 

72,000 

74,000 

76,000 

78,000 

80,  OUO 

84,000 

88.000 

92,000 

96,000 

100,000 

104,000 

108,000 

112, 000 

116,  OCO 

120, 000 

120,  550 

Inch. 
0. 

.000100 
.000333 
.000667 
.  001000 
.001367 
.  001733 
.002067 
.002100 
. 002183 
.002167 
.002233 
.002267 
.002333 
.002367 
.  002400 
. 002433 
.008233 
.008967 
.009333 
. 010733 
.011700 
.  013267 
.014667 
.  017333 
.020000 
.024067 
.028033 
.032400 
.036667 
.  04.3267 
.  051000 
.  1*64333 
.0933 
.1133 

Inch. 
0. 

.000100 
.000333 
.000334. 
.000333 
.000367 
.000366 
.000334 
.000033 
.000033 
.000034 
.000066 
.000034 
.  000066 
.000034 
.000033 
.000033 
.(H)5800 
.000734 
.000366 
.001400 
.000967 
. 001567 
.001400 
.002666 
.002667 
.004067 
.008966 
.  004367 
.004267 
.006600 
.007733 
.013333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0.                

...     .' 

""**•; h 

Elastic  limit. 

I 
1 

...... .•....!... ......... 

. 028967 
.0200 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  oriii^innl  section pounds..  120,550 

Elastic  limit  per  snnnro  inch  of  original  section do...    68,000 

Elongation  per  incli  after  rupture incli. .      .  1567 

Elongation. per  inch  under  strain  at  elantie  limit do...  .002483 

Ked action  in  diameter  at  point  of  rupture  (exterior) do...      .1080 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections /. ".24*,  ".15,  ".08 


RIFLE-BARREL   STEEL,  .30-CALIBER. 
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Barrel,  Oil  Tempered,  and  then  Cooled  in  Air. 

No.  5932. 

Marks,  78  A  T. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloneation 
permch. 

Successive 

elongation 

perlnch. 

1 

Permanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 
10,000 
11.800 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14.000 
14,400 
14.800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,300 

Pounds. 

1.000 

5,000 

10.000 

20,000 

80,000 

40,000 

50,000 

59,000 

60,000 

61,000 

62,000 

63,000 

64,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70,000 

72,000 

74,000 

76.000 

78,000 

80,000 

&4,000 

88,000 

92,000 

96,000 

100,000 

104,000 

106,000 

112,000 

116.000 

116.500 

Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001700 
.002100 
.002200 
.002267 
.002667 
.003567 
.003938 
.005667 
.006033 
. 007567 
.008200 
.008938 
.009667 
.011033 
. 012667 
.014000 
.015333 
.016833 
.020333 
.023667 
.027333 
.032607 
.036383 
.042500 
.050667 
. 063383 
.0933 
.1100 

Inch, 
0. 

.000100 
.000233 
.000334 
.000333 
.000367 
.000383 
.000400 
.000100 
.000067 
.000400 
.000i>00 
.000366 
.001734 
.001266 
.000634 
.000683 
.000733 
.000734 
.001366 
.001634 
.  001333 
.  0013:{3 
.  001500 
.003500 
.  003334 
.003666 
.  005334 
.003666 
.006167 
.008167 
.012666 
.  029067 
.0167 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

0. 
0. 

0. 

Elastic  limit. 

^ 

••«•■•■•■■•>'.•••«•••«•■- 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

Tonsile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  116,500 

Elttsticlimit  per  square  inch  of  original  section do...    61,000 

Klongation  per  inch  after  rupture inch. .      .  1567 

£Iongation  perlnch  under  strain  at  elastic  limit do...  .002267 

Beduotion  in  diameter  at  point  of  mptnre  (exterior) do . . .      .  1180 

Tosition  of  raptare 1".18  from  neck 

(:haracterof  broken  surface silky 

Elongation  of  inch  sections ".21*,  ".17,  ".09 
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RIFLE-BARKEL   STEEL,  .30-CALIBER. 


Barrel  Oil  Tempered,  and  then  Cooled  in  Air, 

No.  5933. 

Marks,  78  A  T. 
Hollow  specimen. 
Exterior  diameter,  ".588, 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2.000 

4,000 

6,000 

8.000 

9.600 

9,800 

10,000 

10.200 

10,400 

10,600 

lO.FOO 

11,000 

11, 200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

18,600 

14,000 

14. 400 

14,800 

15,200 

15,600 

16.000 

16,800 

17,  6U.J 

18,  4U(l 
19,200 

20,  000 
20,8(K) 
21, 600 

21,  920 


Per  square 
incii. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
48,000 
49,000 
50,000 
51. 000 
52,  000 
53,000 
54,000 
55,0lM) 
56,000 
57,000 
58,000 
59, 000 
60,000 
62,000 
6A,00<) 
66,000 
68,000 
70,000 
72, 000 
74,000 
76, 000 
78.  (UO 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108, 000 
l(t'.»,  600 


I 

171  r.n  »«*{»»  Successive 

^;Sir  elongation 


per  iiicli. 


Inch, 
0. 

.000100 
.000300 
.000633 
.000967 
. 001333 
.001633 
.001700 
.001967 
.002033 
.002100 
.002167 
.002300 
.002400 
.002600 
. 002700 
.002967 
. 003300 
.  0O37(»O 
.005Hi7 
. 006J67 
.000933 
.007(500 
.008633 
. 009833 
.010767 
. 012333 
.013100 
.0146^7 
.017833 
.021H33 
.0250110 
. 03UOO0 
.  03C3:{3 
.  04.'>3-::{ 
. OOOUuO 
.0933 


per  inch. 


Inch. 
0. 

.000100 
.  000200 
.  000333 
.  000334 
.000300 

.  ooo:»>u 

.000067 
.000267 
.000066 
.000067 
.000067 
.000133 
.000100 
.000200 
.000100 
.000267 
.000333 
.000400 
.001467 
.OOlllO 
.000666 
.000667 
.  001033 
.  001200 
.000934 
. 001566 
.0007137 
. 001507 
.0031 GO 
. 003500 
. 003667 
.005000 
. 006333 
.009000 
.014687 
.0333 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 


.O0UO33 


.000033 


.000167 


.000134 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  anmrnary. 

Tensile  strength,  per  sqnare  inch  of  original  section jioands. .  109, 600 

Elastic  limit,  per  square  iucli  of  original  section do...    49,000 

Elongation  per  inch  after  rupture inch. .      .  1167 

Elongation  per  inch  under  stniin  at  elastic  limit do. . .  .  0017uO 

Reduction  in  diameter  at  point  of  rapture  (extorioi)  do...      .1180 

Position  of  rupture ".65  from  n«ck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".02,  ".05,  ".28* 


RIFLE-BARREL    STEEL,  .30-CALIBER. 
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Barbels  Slightly  Heated  at  Butt  to  Kemove  Hard  Spot 
NEAR  Bottom  of  Chamber,  Caused  by  PiioviNa. 

No.  5934. 

Marks,  X  A. 
Hollow  specimen. 
Exterior  diameter,  ".588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

Snccessive 

elongation 

perlnoh. 

Permanent 
set. 

SucceBslve 

I>erroanent 

set. 

Remarks. 

Total. 

Per  sqnare 
inco. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

11,200 

11.400 

11,600 

11,800 

12,000 

12,400 

12,800 

13, 200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

16. 800 

17,600 

18,400 

19, 200 

20.000 

20,800 

20,820 

PoundM. 
1.000 
5.000 
10, 000 
20,000 
80,000 
40,000 
50,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
104, 100 

Inch. 
0. 

.000133 
. 000333 
.000667 
.001000 
.001333 
.001667 
.001967 
.002000 
.002667 
.011833 
.012833 
.014100 
.015300 

.  onocj 

. 018067 

.019667 

.021333 

.  023167 

.026000 

.027100 

.  029388 

.034500 

.  041167 

.049333 

.058333 

.075667 

.1200 

.1367 

Inch. 
0. 

.000133 
.000200 
.000334 
.  000333 
.000333 
.000334 
.000300 
.000033 
.000667 
.009166 
.001000 
.001267 
. 0U1200 
.001700 
.001067 
.001600 
.001666 
.001834 
.002833 
.001100 
.  0;)2233 
.  005167 
.006667 
.008166 
.009000 
. 017334 
.044333 
.0167 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

I 

0. 

0. 

'.;.*.*i.'*;.'.".r   : 

Elastic  limit. 

;;:;:; i:::::::::::: 

Tensile  strength. 

1 

1 

•"•" 1 " 

1 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .  104, 100 

Elastic  limit  per  sq nare  inch  of  original  section do . . .    57, 000 

Elongation  per  inch  after  roptnre inch..      .  2000 

Elongation  per  inch  under  strain  »t  elastic  limit do ...  .  002000 

Beduction  in  diameter  at  point  of  rnpture  (exterior) do. . .      .  1280 

Position  of  mptnre ".85  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".31*, 'M7,  ".12 
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RIFLE-BARREL   STEEL,  ,30-CALIBER. 


No.  5935. 

Marks,  X  A. 
Hollow  specimen. 
Exterior  diameter,  ''.588. 
Diameter  of  bore,  ".300. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,000 

13,800 

14,000 

14,200 

14,400 

14,800 

15,200 

15.600 

16,000 

16, 800 

17. 600 

18, 400 

19,200 

20,000 

20, 800 

21,260 


Per  satlare 
iucli. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

40.000 

60.000 

60,000 

65,000 

68,000 

70,00<» 

71,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

02.000 

06,000 

100,000 

104,000 

106,300 


i7i^»<*.4^i^n  Successive 


JficA. 
0. 
.000133 
.000300 
.000600 
.000033 
.001300 
.001633 
.001033 
.002133 
.002267 
.016433 
.  01690.1 
.017833 
.010533 
.020667 
.023167 
.035200 
.030000 
.  035333 
.041667 
. 050367 
.061333 
.0833 
.1200 


Inch. 


0. 


Permanent 
set. 


.000133 

.000167 

.  00030U 

.000333 

.000367 

. 000333 

.000300 

.000200 

. 000134 

.014166 

.000467 

.000033 

.001700 

.001134 

.002500 

.  002033    i 

.004800     ! 

.005333    > 

.0063:)4 

.008700    , 

.010066    I 

.021067 

.0367 


Inch. 


0. 
0. 


Saccesslve 

permaneni 

set. 


Remarks. 


0. 


Inch. 


0. 


Initial  loaX 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  106, 300 

Elasticlimit  per  SQuare  inch  of  originalsection do...    60,000 

Elongation  per  Incn  after  rapture inch. .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002287 

Reduction  in  diameter  at  point  of  rupture  (exterior) do...      .148G 

Position  of  rupture ".65  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  seotions ".08,  ".10,  ".34* 
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^0.  5942. 

Marks,  79  S. 

Diameter,  ".505. 

SectioDal  area,  .20  sqaare  inch. 

Gauged  length,  3^\ 


Applied  loads. 


Total. 


Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

13,0C0 

14.000 

14,200 

14,400 

13,000 
13,200 
13,400 
13,600 
13.800 
14,000 
14.200 
14,400 
14.800 
15,200 
15,600 
16.000 
16,800 
17.600 
18,400 
10,200 
20,000 
20,800 
21.600 
22,400 
23,060 


Per  sqnare 
iucii. 


Powid9, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
70,000 
71,000 
72,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

71,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

02,000 

96,000 

100,000 

104.000 

108,000 

112,000 

115,300 


ElODgatlon  Successive 
^t«-T««u      elongation 


per  mob. 


Inch. 

a 

.000100 
.000300 
.000667 
.001000 
.001333 
.001667 
.002067 
. 002267 
.002400 
.002467 
.002667 

.003333 
.003533 
.004167 
.007667 
.010833 
.011500 
.011967 
.012933 
.014000 
.  015333 
.017167 
.018500 
.022500 
.0203.13 
.031000 

.aioooo 

.041833 

.049000 

.058333 

.0767 

.1200 


per  Inch. 


Permanent!  Successive 
set.    P^'^e*? 


In^h. 
0. 

.000100 
.000200 
.000367 
.000333 
.000333 
.000334 
.000400 
.000200 
.000133 
.000067 
.000200 

.000660 

.000200 

.000634 

.003500 

. 003166 

.000667 

.000467 

.000966 

.001067 

.001333 

.001834 

.001333 

.00400U 

.  003833  I 

.004667  ! 

.005000  ■ 

.005833 

.007167 

.009333 

.018367  I 

.0433 


Inch. 


0. 
0. 


0. 
0. 


Remarks. 


Inch, 


0. 


Initial  load. 


Elastic  limit. 
Load  foil. 


Tensile  strengtb. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  115,300 

Blastio  limit  per  saoare  inch  of  original  section do. . .    71, 000 

Elongation  per  inon  after  rupture inch . .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do. ...  002167 

Bednc t Ion  in  diameter  at  point  of  rupture do . . .       .116 

Reduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Poeitionof  rupture l''.4firom  neck 

Character  of  brok en  surface fine  silky 

Elongation  of  inch  sections ".12,  ".31*,  ".18 
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PwEGULAB  Stock  Kolled  at  a  Low  Heat  and  Packed  in  Chae- 

coAL  to  Anneal, 

No.  59^7. 

Marks,  78, 

Diameter,  ".505. 

Sectional  area,  .20  square  ineli. 

Gauged  leugtb,  S'\ 


Applied  loads. 


Total. 


Poundt. 

200 

1.000 

2.000 

4,000 

6.000 

8,000 

10.000 

12,000 

13,600 

12.000 
12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14.400 
14,800 
15.  200 
15.000 
16.000 
16,800 
17,600 
18,400 
19,200 
20,000 
20, 420 


Per  sqnare 
incn. 


Pounds. 
1.000 
5,000 
10,000 
20.000 
30,000 
40.000 
50.000 
60,000 
68,000 

63,000 
64.000 
65.000 
66,000 
67.000 
68,000 
69.000 
70,000 
72,000 
74, 000 
76.000 
78.000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
102,100 


Kloncration 


Successive 
elongation 


,«rlnch.  "'^Xob. 


0. 


Inch. 

'.  000133 
.000333 
.000667 
.001000 
.001367 
.001700 
•.  002033 
. 002333 


.003233 

.  (K)33(t7 

. 003800 

.004933 

.016600 

.017367 

.018033 

. 010733 

. 020700 

.022833 

.025100 

.  027500 

.029667 

.036433 

.043600 

.  053000 

.065667 

.0033 

.  1300 


Inch. 


0. 


.000133 
.  000200 
.000334 
.  000333 
.000367 
. 0UO333 
.  000333 
.000300 

.000900 
. 000134 
. 000433 
.001133 
.011667 
. 000767 
.  001266 
.001100 
.o;)0967 
.002133 
.002267 
.  (H)2400 
.  002167 
.  006766 
.007067 
.009500 
. 012667 
.  027633 
.0367 


Permanent 
set. 

SnccesslTe 

permanent 

set. 

Kemarka. 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0, 

Elastic  limit 

1 

1 

l^adfeU. 

, 

1 

•.......••.. 

1                   ' 

1 

■' 

*     t 

i 

1 1 

.............  ............ 

Tensile  strenetb. 

General  eutnmary. 

Tensile  strength  per  square  inch  of  original  section poands . .  102. 100 

Elastic  limit  per  SQuarc  inch  of  original  Roctiou do...    68,000 

Elongation  per  inen  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002333 

Reduction  in  diameter  at  point  of  rapture do. . .        .  135 

Bednction  in  area  after  ruptare,  per  ccMit  of  original  section 46.2 

Position  of  rupture r'.28  from  neck 

Characterof  broken  surface ^ fine  silky;  cnpsbaped 

Elongationof  inchsections ".28*.  ".24*,  ".12 
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Ko.  5948. 

Marks,  78  • 

Diameter,  ".505. 

Soctional  area,  .20  square  inch. 

Gauged  length,  3." 


Applied  loads. 

Elongation 
per  inch. 

SnccesBive 

elon^Rtion 

per  inch. 

1 

Permanent 
set. 

Saccensive 

permanent 

set. 

Remarkn. 

Total. 

Per  Aqnare 
inch. 

Pounds. 

200 

1.000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

14,200 

14.200 

14,600 

14,800 

15.000 

14,000 
14,200 
14,400 
14,600 
14.800 
15,000 
15,200 
15,600 
16,000 
16,800 
17,600 
18.400 
19.200 
20.000 
20,800 
21,600 
22,340 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60.000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76.000 

78,000 

80, 000 

84,000 

88,000 

92,000 

06,000 

100.  (M)0 

104,  000 

108,000 

111,  700 

Inch. 
0. 

.000183 
.000300 
.000633 
.000967 
.001300 
.001607 
.  002033 
.002367 
.002400 
.002433 
.  002467 
.  002533 
.002600 

.  003333 

.004300 

.008667 

.012333 

. 014767 

.016367 

.016338 

.  017867 

.019667 

. 023938 

. 028438 

. 032833 

.'039667 

.047000 

.0600 

.0767 

.1267 

Inch. 
0. 

.000133 
.  000167 
. 000333 
.  000334 
.000333 
.  000367 
.000366 
.000334 
.000033 
.  000033 
.000034 
.000066 
.000067 

.000738 

. 000067 

.004367 

.003666 

.002484 

.000600 

.000966 

.001634 

.001800 

.004266 

.004500 

.004400 

.006834 

.  007333 

.  01.30 

.0167 

.0500 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

::::::::::::  ::::::::: 

0. 

0. 
0. 



- 

Elastic  limit. 

Load  fell. 

• 

Tensile  strength. 

1 

**                            1 

' 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  Ill,  700 

Elastic  limit  per  sanare  inch  of  original  section do. . .    75, 000 

Elongation  per  incn  after  rupture inch . .      .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002600 

Keiluction  in  diameter  at  point  of  rupture do. . .        .  146 

Keduction  in  area  after  mptore,  per  cent  of  original  section 49. 1 

Position  of  rupture l"fromneok 

Character  of  broken  surface fine  silky ;  cup  shaped 

Elongation  of  inch  sections ".09,  ".16,  ".83* 


r 
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From  Eegular  Stock  Rolled  at  a  Low  Heat,  Finished  at  a 

Low  Heat,  and  Cooled  in  the  Air. 

No.  5949. 

Marks,  78  •  • 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  lengtb,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

18,000 

13,800 

14,000 

13,000 
13,200 
13,400 
18,600 
13, 800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,  800 
17,600 
18,400 
10,200 
20,000 
20,500 


Per  souare 
incit. 


Pmmdt. 

1,000 

5,000 

•10.000 

20,000 

30,000 

40,000 

50,000 

60,000 

65,000 

60,000 

70,000 

65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80.000 
84.000 
88,000 
02,000 
96,000 
100,000 
102,960 


Elon^tion  f»S.-««^« 


Inch, 


0. 


.000133 
.000300 
.000633 
.001000 
.001367 
. 001700 
.002067 
.002267 
.002433 
.003133 

.003267 

.004300 

.014033 

.016000 

.  016333 

.017100 

.019033 

.021000 

.023333 

.025333 

.027833 

.084500 

.041000 

.049000 

.063000 

.0833 

.1400 


Inch. 
0. 

.000133 
.000167 
.000333 
.000367 

.ooo:m7 

.000333 
.000367 
.000200 
.000160 
.000700 

.000134 

.001033 

.010633 

.001167 

.000333 

.000767 

.001933 

.001967 

.00233  J 

.002000 

.002501) 

.006667 

.006500 

.  008000 

.014000 

.0203 

.0567 


PermaDeni 
Bet. 


Inch. 


0. 
0. 


0. 


Successive 

penoanent 

set. 


Remarks. 


Inch. 


0. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

TeDsile  strength,  per  square  inoh  of  oric^iual  section pounds..  102,950 

Elastic  limit,  per  square  inch  of  original  sei-tion do. . .    69, 000 

Elongation  per  inch  after  rupture inch. .      .  1967 

Elongation  per  iuch  under  strain  at  elastic  limit do. . .  .  002433 

Reduction  in  diameter  at  point  of  rupture do. . .        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1".24  fh>m  neck 

Character  of  Broken  surface fine  silky 

Elongation  of  inch  sections ".24*,  ".26*,"  .09 
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No.  5950. 

Marks,  78  •  • 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

15.000 

15,200 

15,400 

14,400 
14,600 
14,800 
15,000 
15,200 
15,400 
15.600 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,140 


Per  80  nare 
Incn. 


Pounds. 
1,000 
5,000 
10, 000 
20,000 
80,000 
4U,000 
50.000 
60.000 
70,000 
75,000 
76,000 
77,000 

72,000 

73.000 

74,000 

75, 000 

76,000 

77,000 

78,000 

80,000 

84.000 

88,000 

92,000 

96.000 

100,000 

104,000 

108.000 

112,000 

115,700 


Elongation  S"C<^«»j|^'® 
**  '^lon^atiov 

per  inch. 


perlnch.     e»on^atiou 


Inch. 


0. 


.000100 
.000333 
.000667 
.001000 
.001367 
.001700 
.002033 
.002367 
.002533 
.002567 
.003000 

.0033.33 
.003633 
.004267 
.0058.33 
.006933 
.007833 
.008567 
.011333 
. 017167 
.020667 
.025100 
.030333 
.085400 
.043333 
.058000 
.068333 
.1267 


Inch. 


0. 


.000100 
.000233 
.000334 
. 000333 
.000367 
.000333 
.000333 
.000334 
.000106 
.000034 
.000433 

.000333 
.000300 
.000634 
.001560 
.001100 
.000900 
.000734 
.002766 
.003834 
.003500 
.004433 
.005233 
.005067 
. 007933 
.009667 
.015333 
. 058367 


Permanent  S^c«»»i^« 
--*    permanent 

•*'•   '    set. 


0. 
0. 


fneh. 


Remarks. 


Inch. 


0. 


0. 


Initial  load. 


Elastlo  limit. 
Load  feU. 


Tensile  strength. 


General  summary. 

Tensile  strength,  per  square  inoh  of  original  section pounds . .  115, 700 

Elastic  limit,  per  square  inch  of  original  section do. . .    76, 0()0 

Elongation  per  inch  after  rupture inch. .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002567 

Reduction  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 1 

Position  of  rupture ".8  from  neck 

Character  of  oroken  surface fine  silky,  ou p  absped 

Elongation  of  inch  sections ".07,  ".11,  ".83* 
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Ifo.  5971. 

Marks,  50  T. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


f  Pounds. 
.  200 

1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14.000 
14,600 
14,800 

13, 800 
14,000 
14,  200 
14,400 
14,600 
]4,80<) 
15,200 
15,000 
16,  000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
23,200 
23,340 


Elongat  oil    ^jjongatioD 
Per  square     P®»*»'icii.      perlnch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60, 000 
65. 000 
70,000 
73,000 
74,000 

69,000 

70, 000 

71,000 

72,000 

73.000 

74,000 

76, 000 

78, 000 

80,000 

84.000 

88,000 

92.000 

96,000 

100,000 

104, 000 

108,000 

112,000 

116,000 

116, 700 


Inch. 
). 

.000183 
. 000300 
.000667 
.  00 1 000 
. 001367 
. 001700 
.  002a33 
.  002267 
.  002433 
.  0U2533 
.  003267 

.006333 
. 010400 
.  010933 
.011333 
.011967 
.  012667 
.  014500 
.  015283 
.  017333 
.  020200 
.  023733 
.  027667 
.  032700 
.  037667 
.0467 
.0533 
.  0667 
.0033 


Inch. 
0. 

.0I01S3 
. 000167 
.000367 
.000:)83 
. 000367 
.  000333 
.  000333 
.01)0234 
.000166 
. 000100 
.  000734 

.002066 

.005067 

. 000533 

.000400 

.  0006.34 

. 000700 

.001833 

.  <  "00733 

.0J2100 

.002867 

.  0U3533 

.  003934 

.  005033 

.004967 

.009033 

.0066 

.0134 

.0266 


Permanent 

set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


0. 


Inch. 


Remarks. 


Initial  load. 


0. 


•I 


0. 


Klastlc  limit. 
Load  fell. 


Tensile  sti-engtb. 


General  summary. 

Tensile  stren  jrth  per  square  inch  of  orig^inal  section pounds . .    116, 700 

Elastic  limit  per  square  inch  of  original  section do ...      73.  OOO 

Elongation  per  inch  after  rupture Inch . .        .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do. ..    .002533 

Reduction  in  diameter  at  point  of  rupture do...         .125 

Reduction  In  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silkv,  cup  shaped 

Elongation  of  inch  sections "J2,  ".32*,  ".12 
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No.  5972. 

Marks,  60  T  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


> 


Applied  loads. 


Total. 


Pounda. 

200 

1.000 

2,000 

4,000 

6.000 

8.0U0 

10.000 

12.000 

13,000 

14,  OliO 

14.400 

13,000 
13,200 
13,400 
13,600 
13.800 
14,000 
14.400 
14,800 
1.5.200 
16,000 
16.800 
17.600 
18,400 
19.200 
20.000 
20,800 
21,600 
21.640 


EloDf^ation 
PerBCiuare    P«»^J»«*»- 


inc 


qua 
en. 


Poundt. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
65.000 
70,000 
72,000 

65,000 

66,000 

67,000 

68,000 

69,000 

70,000 

72,000 

74.  OIK) 

76,000 

80,010 

84,000 

88.000 

92,000 

06,000 

100, 0<H) 

104, 000 

108, 000 

108, 200 


Inch. 
0. 

.000100 
.000300 
.000667 
.001000 
.001333 
.  001700 
.002033 
.002200 
.002367 
.002433 

.003500 

.004607 

. OlOOOO 

. 013333 

.014000 

.014667 

.015933 

.017667 

.019500 

.024000 

.028333 

.  033U  0 

. 03K733 

.046667 

.0576 

.0733 

.1100 


SaoocBsive 

elongation 

per  inch. 


Inch. 


0. 


.000100 
.000200 
.000367 
.000383 
.000333 
.000367 
.000333 
.000167 
.000]fi7 
.000006 

.001067 

.  001167 

.005333 

.  0033:i3 

.000667 

.000667 

.001266 

.001734 

.001833 

.004500 

.004333 

.004767 

.005633 

.007934 

.010033 

.0160 

.0367 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

pennaneiit 

set. 


Remarks. 


Inch. 


0. 


0. 


Initial  load. 


Elastic  limit. 
LoadfcU. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orij^inal  section pounds . .  108, 200 

Elastic  limit  per  square  inch  of  original  section do. . .    72, 000 

Elonpratiou  per  inch  after  rupture inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0U24:{3 

Reduction  in  diameter  at  point  of  rupture do...        .  135 

Reduction  in  area  after  rapture,  per  cent  of  original  section 46. 2 

Position  of  rupture l".05from  neck 

diameter  of  broken  surface fine  silky,  cup  nhnped 

Elongation  of  inch  sections ".11,  ".18,  ".31* 
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No.  5073. 

Marks,  50  T  E. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Per  Bqnare 
inch. 

elongation 
per  inch. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

13,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

13,800 
14,000 
14. 200 
14,400 
14,800 
15.200 
15,600 
16,000 
16. 800 
17,600 
18.400 
19,200 
20,000 
20,800 
21.600 
22.400 
23,200 
23,580 

FoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
05,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 

60,000 
70,000 
71,000 
72,000 
74,000 
76.000 
78.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 

112,  ooa 

116,000 
117,900 

Ineh. 
0. 

.000100 
.000300 
.000667 
.001000 
.  0013.13 
.  001607 
.002033 
.002233 
.002400 
.002467 
.002500 
. 002533 
.002567 
.002600 

.004033 

.005833 

.009167 

.011233 

.012000 

.  013667 

.015267 

.016667 

.020000 

.023667 

.027500 

.0323,33 

.037333 

.042833 

.0500 

.0600 

.0833 

Inch. 
0. 
.000100 
.000200 
.000367 
.000333 
.000338 
.000334 
.000366 
.000200 
.000167 
.000067 
.000033 
.000033 
.000034 
.000033 

.  001433 

.  001800 

.003334 

.002066 

.000767 

.001667 

.001600 

.001400 

.003833 

.003607 

.003833 

.004833 

.005000 

.005500 

.007167 

.0100 

.0233 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

* 

0. 

0. 

""■""•*■"■•■ 

..••..•••....         .            •     ••• 

Elastic  limit. 

Load  feU. 

1 

i 

1 

1 

'  1 

Tensile  strength. 

'   "*      1 

General  ivkmrnoryi. 

Tensile  strength  per  square  inch  of  original  section pounds . .  117, 900 

Elastic  limit  ])er  square  inch  oforiginiu  section do 75,000 

Elongation  ))er  inch  after  rupture inch. .      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0026.X) 

Koduction  in  diameter  at  point  of  rapture do...        .  125 

Keduction  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture I'M  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections ".24*,  ".20,  ".10 
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^0.  51)74. 

Marks,  50  T  I. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
yer  inch. 

Snccessive 

Permanent 

set. 

Successive 

Bemarks. 

Total. 

Per  square 
incli. 

elonj[:ation 
per  inch. 

permanent 
set. 

Founds, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

14,000 

12,600 
12,800 
18,000 
13,300 
1:4, 400 
13,600 
13,800 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,800 
17,600 
18,400 
19,200 
20.000 
20,800 
21.600 
21,780 

PoHvds. 
1,000 
5,000 
10.000 
20,  OCO 
30,000 
40,000 
50,000 
60,000 
69.000 
70,000 

63,000 
64.000 
65,000 
66,000 
67.000 
08.000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
108,900 

Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001338 
.001667 
.002000 
.002300 
.003433 

.003800 

.004200 

.  007833 

.011000 

.011833 

.011700 

.012667 

.  013933 

.  015167 

.016G00 

.  018333 

.  020233 

.022000 

.026500 

.031000 

.036333 

.043000 

.053333 

.0667 

.0933 

.1267 

Inch. 
0. 

.000100 
.000200 
.000333 
.  000367 
.  000338 
.000334 
.000333 
.000300 
.001L33 

.000367 

.000400 

.  003133 

.003667 

.000333 

.000367 

.000967 

. 001266 

.001234 

.  001433 

.001733 

.  001900 

.  001767 

.004500 

.004500 

.005338 

.006667 

. 010333 

.  013367 

.  026ti 

.0334 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

•**•••••■••■ 

0. 

* 

1 

............ 

'.'.'.'.'.'.'.'.'.,.. 

:.::::::.:::'::::::::::: 

............ 

Tei^sile  strcngtli. 

1 

Getieral  summary* ' 

Tensile  strength  per  square  inch  of  original  Hection pounds..  108,900 

Elastic  limit  per  saaare  inch  of  original  section do...    69,000 

Elongation  ]>6r  iucn  after  rapture inch..      .1967 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002300 

Reduction  in  diameter  at  point  of  rupture do. . .       .  125 

Seduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1".21  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

ElongaUon  of  inch  sections ".11,  ".27*,  "JH* 
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Xo.  5975. 

Marks,  50  T  I  C. 
Diameter,* ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3''. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

10.000 

12,000 

14,000 

14,800 

15,000 

15.200 

14,000 
14, 200 
14, 400 
14,000 
14,600 
15,000 
15,2U0 
15,600 
16,000 
16,800 
17,600 
18,400 
10, 200 
20,000 
20,800 
21,600 
22,400 
23,200 


Per  square 
incD. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
74,000 
75,000 
76,000 

70,000 

71.000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108, 000 

112,000 

116,000 


EloDcation 
permcli. 


/ncA. 
0. 

.000100 
.000300 
.0O0€:i3 
.000907 
.00133» 
.001607 
.002000 
.  002307 
. 002533 
.00261)0 
.002633 

.003567 

.  004307 

.012000 

.  0123:33 

. 012933 

.013667 

.014367 

.016000 

. 017600 

.021500 

. 024733 

.029000 

.  03:i333 

.038700 

.0467 

.0567 

.0667 

.1000 


Saccessivo 

eloDKation 

perliicb. 


Inch. 

';  000100 
.000200 
.000333 
.000334 
.0003M$ 
.000334 
.00033* 
.000367 
.  0001(16 
.000007 
.000033 

.000934 
.000800 
.  007633 
.  000333 
.000600 
.000734 
.000700 
.  001633 
.0016CO 
. 003000 
. 003233 
.004267 
. 004333 
. 005367 
.0080 
.0100 
.0100 
.  0333 


Permanent 
set. 


Successive 

permanent 

set. 


I 


Inch. 


0. 
0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  stronsrtli. 


*  General  eummary. 

Tennle  strength  per  square  inch  of  original  section poundH..  116,000 

Elastic  limit  per  square  iiirh  of  orixiual  sectiou .do. ..    76,  Ooo 

Klou|;iition  per  inch  after  rupture inch. .       .  1667 

Elon^iitiun  per  inch  under  strain  at  elaHtic  limit do. . .  .  002633 

Kt'ducliou  in  diameter  at  point  of  rupture do...        .125 

Koductiou  in  area  after  rupture,  per  cent  of  original  section 43. 3 

Position  of  rupture 1".27  from  neck 

Character  of  broken  surface line  silky,  cup  shaped 

Elongation  of  inch  sections ".09,  ".23*,  ".18 
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No.  5976. 

Marks,  50  T  I  B. 
Diameter,  ''.505. 
Sectional  area,  .20  sqaare  inch. 
Gauged  length,  3''. 


Applied  loads. 

Elongation 
per  mch. 

Sncoessive 

eloDf^tion 

per  inch. 

Permanent 
set. 

Snocessive 

permsnent 

set. 

Remarks. 

Total. 

Per  square 
IncD. 

Pounds, 

2U0 

1,000 

2,000 

4,000 

6,000 

8.000 

10,000 

12.000 

13,800 

14,000 

13,000 
18,200 
13,400 
18,600 
18.800 
14,000 
14,400 
14,800 
15,200 
16,000 
16,800 
17,600 
18.400 
19,200 
20.000 
20,800 
21,600 
21, 710 

Pounds, 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
50,000 
60,000 
09,000 
70,000 

65,000 

66,000 

67.000 

68,000 

60,000 

70,000 

72.000 

74,000 

76,000 

80.000 

84,000 

88,000 

92.000 

96.000 

100.000 

104,000 

108,000 

108,550 

Inch. 
0. 

.000188 
.000300 
.000638 
.000967 
.001333 
.001667 
.002033 
.002367 
.002538 

.007267 

.011433 

.012000 

.012733 

.013100 

.013500 

.015333 

.017000 

.020833 

.022667 

.027667 

.031733 

.037167 

.0433 

.0533 

.0700 

.0967 

Ineh. 
0. 

.000183 
.000167 
.000333 
.000334 
.000366 
.000334 
.000366 
.000384 
.000166 

.004734 

.004166 

.00t)567 

.000733 

.000367 

.000400 

.001833 

.001667 

.003833 

.001834 

.005000 

.004066 

.005434 

.006133 

.0100 

.0167 

.0267 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit 
LoadfeU. 

Tensile  strength. 

.000033 

.000038 

■ 

General  eummai-y. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..  108.550 

Elastic  limit  per  square  inch  of  original  section do...    69,000 

Elongation  per  inch  after  mptnre inch..      .2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Reduction  in  diameter  at  jioint  of  rupture .' do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture l".4flromneck 

Character  of  broken  surfaoe fine  silky;  cup  shaped 

Elongation  of  inch  sections ''.W,  ".82*,  ".12 

H.  Doc.  143 11 
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No.  5784. 

Marks,  34  B  E. 

Diameter^  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

ElonffRtion 
per  mch. 

Saccessire 

eloneatlon 

per inch. 

Permanent 
aet. 

Inch. 
0. 
0. 

SnccesBivo 

permanent 

aet. 

Remarks. 

1 

Total. 

Per  aqnare 
incn. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

0,200 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,000 

11,200 

11,220 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
34,000 
35,000 
86,000 
37,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46.000 
46,000 
50,000 
52,000 
54,000 
55,000 
56,000 
56,100 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001000 
.001200 
.021333 
.022167 
.024000 
.027167 
.029333 
.031667 
.041338 
.048833 
.058333 
.070000  • 
.083667 
.  101667 
.  131333 
.160667 
.1967 
.2167 

Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000033 
.000200 
.020183 
.000884 
.001833 
.003167 
.002166 
.002834 
.009666 
.007500 
.000500 
.011667 
.013667 
.018000 
.029666 
.029334 
.036033 
.0200 

Inch. 
0. 

Initial  load. 
ElasUo  Umit. 

Tensile  strenjj^h. 

0. 



1 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    56, 100 

Elastic  limit  per  soaare  inch  of  orlginu  section inch..    84,000 

Elon gation  per  inc n  after  luptore do . . .      .  3400 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001200 

Reduction  in  diameter  at  point  of  rupture do . . .       .205 

Reduction  in  area  after  ruptnre,  per  cent  of  original  section 64. 7 

Position  of  rupture 1".  7  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".22,  ".55*,  ".25 
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RECEIVERS   OF   RIFLES,  .30-GALIBER. 

No.  6795. 


Marks,  36  E. 

Diameter,  ".505. 

SectioDal  area,  .20  sqnare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elon^tion 
per  incb. 

SncoeMive 

elongation 

per  inoh. 

Permanent 
eet. 

Suoceasiye 

permanent 

set. 

Remarks. 

Totol. 

Per  Bqnare 
Inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

10,200 

9,200 
9,400 
9,600 
9,800 
10.000 
10,200 
10,400 
10,800 
11,200 
11,600 
12,000 
12,400 
12,800 
13, 200 
13,600 
14,000 
14,400 
14.800 
15,000 
15,200 
15,600 
16,000 
16, 130 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
61,000 

46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
75,000 
76,000 
78,000 
80,000 
80,650 

Inch. 
0. 

.000100 
.000300 
.000600 
.000933 
.001300 
.001700 
.001767 

.005233 

.009333 

.011333 

.012267 

. 013067 

.014000 

.015333 

.017933 

.020567 

.023667 

.027333 

. 030633 

.034067 

.039000 

.044207 

. 040167 

.  055700 

.065833 

.071267 

.0800 

.0933 

.1233 

.1600 

Inch. 
0. 

.000100 
.000200 
.000300 
.000383 
.000367 
.000400 
.000067 

.003466 

.  004100 

.002000 

.000934 

.000800 

.000933 

.  001333 

.002600 

.002634 

.003100 

.003666 

.003300 

.003434 

.004933 

.005267 

.004900 

.006533 

.010133 

.005434 

.008733 

.0133 

.0300 

.0367 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
LoadfelL 

• 
Tensile  strength. 

.000033 

.003033 

1 

1 

I 

1 

•••■••"•••"* 

f 

General  summary. 

Tensile  sti«ngth  per  sqnare  inch  of  original  section pounds..    80,650 

Elasticlimit  per  sqnare  inch  of  original  section do...    61,000 

Elongation  pwr  inch  after  rupture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  point  of  rupture do...       .105 

Reduction  in  area  aftermpture.  percentof  original  section 87.1 

Position  of  rupture 1".25  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections ".25,*  ".80,*  ".17 
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No.  6796. 

Marks,  36  R  F, 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 


P9und$, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,600 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14,400 
14,800 
15.200 
15.600 
16,000 
16,400 
16,640 


Per  aqaare 
inch. 


Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
65,000 

61,000 
62,000 
63,000 
64,000 
65,000 
56,000 
58,000 
60,000 
62,000 
64,000 
60,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
83,200 


Eloo^tioD 
per  mob. 


Inch, 
0. 

.000100 
.000800 
.000633 
.000967 
.001300 
.001667 
.001767 

.004500 

.006000 

.007387 

.008900 

.010500 

.013667 

.023600 

.025333 

.028400 

.031733 

.036000 

.040000 

.045167 

.050333 

.058367 

.066000 

.077667 

.002333 

.1233 

.1600 


SucoesRive 

eloneation 

perlnch. 


Inch, 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000100 

.002733 
.OOLSOO 
.001367 
.001533 
.001600 
.003167 
.009033 
.001733 
.003067 
.003333 
.004267 
.004000 
.005167 
.005166 
.008034 
.007633 
.011667 
.014666 
.030067 
.0367 


Permanent 
set. 


0. 
0. 


7neA. 


Snccessive 

permanent 

set. 


Inch. 


0. 


0. 
0. 


Bemarks. 


Initial  load. 


Elantio  limit. 
Load  fell. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..    83,200 

Slastic  limit  per  sqnare  inch  of  originu  section do...    65,000 

Elongation  per  inon  after  mptnre inch..      .2367 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001767 

Reduction  in  diameter  at  i>oint  of  rapture do...       .125 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.8 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface flue  silkv,  cup  shaped 

Elongation  of  inch  sections ".25*,  ".28*  ".18 
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Not  FoBaED. 


Fo.  6806. 

Marks,  37  B. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
perincb. 

Sacc«8sive 

eloneation 

per  inoh. 

Permanent 
set. 

Successive 

pemianent 

set. 

Total. 

Per  square 
inco. 

Remarks. 

Founds. 
200 
1,000 
2,000 
4.000 
6,000 
7,000 
7,600 
7,800 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9.600 

10,000 

10, 400 

10,800 

11,830 

Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
35,000 
38,000 
39.000 

33,000 
34.000 
35,000 
36,000 
37,000 
38, 000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
50,150 

Inch. 
0. 

.000067 
.000300 
.000567 
.000932 
.  001133 
.001267 
.001300 

.002900 
.004000 
.009667 
.017167 
.019000 
.021333 
.023833 
.027300 
.033667 
.040833 
.048.333 
.055383 
.067333 
.080367 
.096667 
.119333 

Inch. 
0. 

.000067 
.000233 
.000267 
.000366 
.000200 
.000134 
.000033 

.001600 
.001100 
.005667 
.  007500 
.001833 
.  002333 
.002500 
. 003467 
.006367 
.007166 
.007500 
.007000 
.012000 
.013034 
.  016300 
.022666 

Inch. 
0. 
0. 

Ifieh. 
0. 

Ttiitial  load. 

Elastic  limit. 
Load  fell. 

*"•*••*•"**" 

1 

1 

Tensile  strength. 

i 

General  summary. 

Tensile  strenfTth  per  square  inch  of  orle:inal  section pounds..    59,150 

Elastio  limit  per  square  inch,  of  original  section do...    39,000 

Elongation  per  incn  after  rapture inch . .      .  3633 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001300 

Reduction  in  diameter  at  point  of  rupture do...        .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".26,  ".56*,  ".27 
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Fo.  5807. 

Marks,  37  E  P. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  incb. 

Ganged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Snooeeaiye 

elonsRtion 

perluch. 

Permanent 
set. 

Suod^asive 

permanent 

set. 

Remarks. 

Total. 

Per  aquare 
incn. 

Poundt. 

200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 

7,200 

7.400 

7,600 

7,800 

8,000 

8,400 

8.800 

9,200 

9.600 

10.000 

10,400 

10,800 

11,200 

11, 920 

Poundi, 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
41,000 

86,000 
37,000 
38,000 
39,000 
40, 000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
59,600 

2ne&. 
0. 

.000067 
.000300 
.000633 
.000967 
.001300 
.001338 

.002933 
.003400 
.  005687 
.007333 
.010000 
.027333 
. 032033 
.039333 
.048100 
.056667 
.070000 
.083333 
.104338 
.2033 

Inch, 
0. 

.000067 
.000288 
.000333 
.000334 
.000333 
.000033 

.001600 
.000467 
.002267 
.001666 
.002667 
.017333 
.004700 
.007300 
.008767 
.008567 
.013338 
.013333 
.021000 
.098967 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

0. 

••••••••a. 

1 

General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section IK>ands..    59,600 

Elastic  limit  per  sauare  inch  of  originafsection do...    41,000 

Elongation  por  incn  after  ruptore inch..      .2967 

Elongation  i)er  inch  under  strain  at  elasticllmit do...  .001333 

Redaction  in  diameter  at  point  of  rapture do...       .205 

Reduction  in  area  after  rapture, per  cent  of  original  section 64.7 

Position  of  rapture '.75  from  neck 

Character  of  hroken  surface silky 

Elongation  of  inch  sections ".19,  ".20,  ".50* 
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No.  6832. 

Marks,  37  B  2. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3'^ 


Applied  loads. 

Elongation 
perlneh. 

SaoecMlTe 

elongation 

perlncb. 

Permanent 
set. 

SnccesBive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds, 

200 

1.000 

2,000 

4.000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

11,600 

11,000 
11,200 
11,400 
11,600 
11,800 
12,  000 
12,400 
12,800 
13,200 
18,600 
14,000 
14,800 
15.600 
16,400 
17,200 
18,020 

Poundi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
45,000 
50,000 
55,000 
58,000 

55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,100 

Inch, 
0. 

.000133 
.000333 
.000667 
.001000 
.001167 
.001367 
.001533 
.001767 
.001933 
.002033 

.007167 

.000338 

. 011333 

.018833 

.014100 

.015433 

.017667 

.020500 

.023000 

.025667 

.029333 

.036000 

.04550(r 

.058000 

.0800 

.1500 

Inch. 
0. 

.000183 
.000200 
.000334 
.000833. 
.000167 
.000200 
.000166 
.000234 
.000166 
.000100 

.006134 

.002166 

.002000 

.002000 

.000767 

.001333 

.002234 

.002833 

.002500 

.002667 

.003666 

.006667 

.000500 

.012500 

.0220 

.0700 

Inch, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

*  *  *  * "          1                  ~ 

i 

'I           '       1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    90,100 

Elastic  limit  per  sqnare  inch  of  original  section do...    68,000 

Elongation  per  incn  after  rapture inch..      .2400 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002033 

Beductionin  diameter  at  point  of  rupture do...       .  135 

Redaction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".16,  ".39*.  ".17 


I 


' 
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177 


No.  6833. 

Marks,  37  B  F  2. 
Diameter,  '^505. 
Sectional  area,  .20  sqaare  inch. 
Ganged  length,  3^'. 


Applied  loads. 

Elongation 
perinoh. 

Saooessive 

elonsation 

perlnch. 

Permanent 
set 

SaccessiTO 

permanent 

•et. 

Bemarks. 

Total. 

PerBQiUTe 
iscn. 

Ptmndi. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11.000 

11,800 

10,800 
11,000 
11,200 
11,400 
11,000 
11,800 
12,000 
12,400 
12,800 
18;  200 
14,000 
14,800 
15,600 
16,400 
17.200 
17,940 

Pound*, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
45,000 
50,000 
55,000 
59,000 

54.000 
55.000 
66,000 
57.000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
70,000 
74.000 
78.000 
82,000 
86,000 
89,700 

Ineh. 
0. 

.000183 
.000300 
.000633 
.000967 
.001133 
.001800 
.001433 
.001667 
.001800 
.002000 

.003833 
.004067 
.007000 
.012333 
.013167 
.018733 
.015000 
.017400 
.020333 
.023000 
.029167 
.037067 
.048167 
.059667 
.085000 
.1667 

Inch. 
0. 

.000183 
.000167 
.000388 
.000884 
.000166 
.000167 
.000133 
.000234 
.000183 
.000200 

.001333 
.000734 
.002933 
.005333 
.000884 
.000566 
.001267 
.002400 
.002933 
.002667 
.006167 
.007900 
.011100 
.011500 
.025333 
.0817 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

« 

Elastic  limit. 
Load  fell. 

Tensile  atrength. 

0. 

General  9umfM/ry. 

Tensile  strength  per  square  inch  of  original  section pounds..    89,700 

Elastic  limit  per  square  inch  of  origlnu  section do...    59,000 

Elongation  per  Incn  after  rapture inch..      .2833 

Elongation  per  inch  under  strain  at  elaotio  limit do...  .002000 

Reduction  in  diameter  at  point  of  rupture do...       .145 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 49.1 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections '^4,  ".18,  ".38  * 

H.  Doc  143 12 
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BECEIVEBS   OF   BIFLE8|  .30-CALIBEB» 


No.  6874. 

Marks,  B. 

Diameter,  '^605. 

SectioDal  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Succesalye 

elongation 

perluch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

B«marks. 

Total. 

Per  square 
ioch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,400 
8,600 
8,800 

7.000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8.800 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11.600 

12,000 

12,400 

12,800 

13,470 

Poundt. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
42,000 
43,000 
44,000 

85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
42.000 
44,000 
46,000 
48,0U0 
50,000 
52.000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
67,850 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001867 
.001400 
.002633 

.002733 
.003033 
.  005167 
.008233 
.010000 
.015667 
.018200 
.022000 
. 025433 
.029100 
.033667 
.038800 
.043167 
.049000 
.056167 
.066000 
.077333 
.093383 
.193000 

In^. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000067 
.000033 
.001233 

.000100 
.000300 
.002134 
.003066 
.001767 
.005667 
.002533 
.003800 
.003433 
.003667 
.004567 
.005133 
.004367 
.006733 
.006267 
.009833 
.011333 
.016000 
.099667 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

0. 

' 

Ten.sile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    67,850 

Elasticllmit  per  sanareinchof  original  section do...    48,000 

Elongation  per  incii  after  rnptore inch..      .2900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001400 

Keduction  in  diameter  at  point  of  rupture do...       .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture L"lfrom  neck 

Character  of  hrokeo  surface sillcy 

Elongation  of  inch  sections ".20,  ''.20,  "^* 


££C£IV£BS   OF   RIFLES,  .30-CALIBEIB. 

FORaED. 
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No.  5875. 

Marks,  B.  P. 

Diameter,  '^505. 

Sectional  area,  .20  square  incb. 

Ganged  length,  3'^ 


Applied  loads. 

Elongation 
per  inch. 

Sucoessive 

el  on  fixation 

per  inch. 

Permanent 
set. 

Succesnive 

periiinueur 

set. 

Remarks. 

Total. 

Per  square 
incli. 

Pounds, 

200 

1,000 

2,000 

4,000 

6.000 

6,200 

6,400 

6,600 

6,800 

7,000 

7.200 

7,400 

7.600 

7,800 

8.000 

8,400 

8,800 

9,200 

9,600 

10.000 

10,400 

10,800 

11,200 

11,600 

12.000 

12,400 

12,5<N) 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
81.000 
82.000 
83.000 
84,000 
85,000 
36,000 
87,000 
88,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56.000 
58.0(10 
60.000 
62,000 
62,500 

IncTi, 
0. 

.000100 
.000300 
.000633 
.001000 
.003333 
.009000 
.013000 
. 014600 
. 015333 
.017400 
.019067 
.020667 
.023167 
.024338 
.028333 
.032833 
.037500 
.044333 
.050000 
.056000 
.067000 
.076667 
.092000 
.114000 
.164:»3 
.2200 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.002333 
.005667 
.004000 
.001600 
.000733 
.002067 
.001667 
.001600 
.002500 
.001166 
.004000 
.004500 
.004667 
.006833 
.005667 
.006000 
.011000 
.009667 
.015333 
.022000 
.050333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.00J033 

. 00J03J 

1 

•  •  ■  •               ^ 

.055607 

1 

Tensile  strcn^li. 

1                •     1 

General  aummary. 

Tensile  strength  p«r  sqnare  inch  of  orij^nal  section ponnds..    62,500 

Elastic  limit  per  so nare  inch  of  original  section do. . .    30, 000 

Elongation  per  inon  after  rupture inch..      .3467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

Bednotion  in  diameter  at  point  of  rupture do...       .165 

Bednotion  in  area  after  ruptoie,  per  cent  of  original  section 64.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Slongatioiiof  iAohaectiona :i  "Jff,  ".62*,  ".25 
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RECEIVERS   OF   RtFLES,  .80-GALlBfiB. 


No.  5007. 

Marks,  37  B. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Ghaaged  length,  3". 


Applied  loads. 

Elongation 
por  Inch. 

SncceJieive 

elon^tatlon 

per Incb. 

Permanent 

set. 

SncoesslTe 

pennanent 

•et. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
8,200 
8,400 

7.000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11.200 

11,600 

12.000 

12,400 

12,800 

12,840 

Potinds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42.000 

35,000 
86,000 
37,000 
38.000 
30,000 
40.000 
41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
64,200 

Inch. 
0. 

.000067 
.000300 
.000600 
.000983 
.001267 
.001800 
.001383 

.002367 

.002838 

.004667 

.007000 

.018367 

.010333 

.021233 

.023000 

.027338 

.031838 

.036667 

.042000 

.048333 

.056667 

.064667 

.076333 

.001667 

.116667 

.1667 

.2067 

Ineh. 
0. 

.000067 
.000233 
.000300 
.000333 
.000384 
.000033 
.000033 

.001034 
.000466 
.001834 

Ineh. 
0. 
0. 

Ineh. 

0. 

Initial  load. 

KlaRtio  limit. 
Load  felL 

0. 
0. 

1 

i;.M.j 

.002333 
.011367 
.000006 
.001900 
.001767 
.004333 

1 

1 

.004500 
.004834 
.005333 
.006383 
.006334 
.008000 
.011666 
.015334 
.025000 
.050083 
.0400 

1 

1 

1 

' 

' 

Tensile  strength. 

■ 

General  nummary. 

Tensile  itrengtb  per  aqnare  inch  of  orisinal  section pounds..    64,200 

Elastic  limit  per  sqaare  inch  of  originu  section do...    42,000 

Elongation  per  incn  after  mptnre inch..      .8200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001883 

Reduction  in  diameter  at  point  of  rapture do...       .185 

Reduction  in  area  after  rupture,  per  cont  of  original  section 59.8 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".22,  ".61,*  ".28 


EBCKIYEBS  OF  RIFl^ES^  .dO^^iXiieSB. 

Forged, 


18X 


Ko.  5908« 
Marks  37  F. 
Diameter,  ^'.505. 
SectioDal  area,  .20  square  inch. 
Oauged  length,  S'\ 


Applied  loads. 

Elonsation 
permoh. 

SnocesslTe 

elongation 

perlnoh. 

Permanoat 
set. 

SnooessiTe 

pennsBSAl             Bemarkii. 
set. 

Total. 

Per  aqiiare 
inon. 

Pounds, 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

7,600 

7,800 

8,000 

8.200 

8,400 

8,600 

8,600 

9,000 

9,200 

9.600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

18.200 

13.600 

14.000 

14,400 

14,530 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
68,000 
60.000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
72,650 

Inch. 
0. 

.000100 
.000300 
.000683 
.001000 
.QP1167 
.001333 
.002333 
.004267 
.009667 
.011000 
.012167 
.014167 
.016000 
.017667 
.020000 
.023667 
.028838 
.082000 
.036888 
.042000 
.050000 
.056667 
.064667 
.077667 
.089333 
.1167 
.1533 
.1867 

Xneh. 
0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000166 
.001000 
.001934 
.005400 
.001333 
.001167 
.002000 
.001833 
.001667 
.002331 
.003667 
.004666 
.003667 
.004333 
.006687 
.008000 
.006667 
.008000 
.013000 
.011666 
.027367 
.0366 
.0334 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

■ 

Elastic  limit. 

0. 

.002033 

.002933 

Tensile  strength. 

F 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  orifpinal  section pounds..    78,660 

Elastic  limit  per  sQoare  inch  of  original  section do...    88,000 

Elongation  per  incn  after  rnptore inch..      .2838 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001338 

Bedaotionin  diameter  at  point  of  rupture do...       .165 

RednotlAn  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture , V  from  neck 

Character  of  hroken  surface.*. fine  silky 

Elongation  of  inoh  sections , ".18,  ".22,  ",4^ 
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EECEIVER8   OF   RIFLES,  .30-CALIBER. 


I 

O 

•-^ 

>-• 

s 

O 

o 

o 

o 
o 

8 


I 


o  o  V  o 


Q 


-♦_ 


^I^S^S^SSS 


•♦a 
O 


I 

c: 

IS 

a 


.      O   BO  ^     O 


•»       »       ^      V       «* 


ae 

9 
o 


00   CO      ~   O   (B  O 

'"  ""  i^I         I   "*         ■ 


?  o  -* 
p  o  2 


Scoc4e<4eoc4C49ie^aoeQC4 


2  H  £  a 


goooooooe 

5  :e  o  n  ea  a  ci  a  t^  cS -^c^ 


>  O  Q  o  o  o  o  o  < 

>  O  O  O  3  O  Q  O  I 
O  O  O  3  ooo< 


-a 

(A 


s 


.5  2 


niAiniAiAoioiai 
-    — eOQOQ 


.  o  o 

v>    •   • 

.8 


M  a 


» 


Pm 


f<fi<0^p^p:;p<A^ 


^(<Ec< 


CQ  OQ  CO  CO  CO  CO  CO  rH  pH  SO  CO 


OCmIm  3C«ft«0«  t  C<IC0  ^«r-QO 

»Zo8  QbatoQoc2eoi>t>-09 


lO  m  to  to 


lOiO 


CATLING  GUNS. 


BAEEEL    STEEL 
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QATUKG  QUNf^  BARBEL   ST£EIi. 


1&5 


No.  5720. 

Marks,  Oe* 

Diameter,  ^'.505. 

SectiODal  area,  .20  square  inch. 

Oauged  length,  3^\ 


Applied  loads. 

1 
BlonpKllMa 
pefflooli. 

Saeoeaalye 

ParaiaMSi 
set. 

SoooeaalTe 

penDaacoft 

Be». 

Kemarkiu 

Total. 

Per  aqaare 
inoa. 

eloaniloB 
per  Inolu 

Pound*. 
200 
1,000 
2.000 
4,000 
6,000 

aooo 

10,000 
12,000 
14,000 
14,200 
14,400 
14,600 
14,800 
15.000 
15.200 
15,400 
15,600 
15,800 
16,000 
16.400 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
28,200 
24.000 
24,670 

PoundM. 

1»000 

5,000 

10,000 

20,000 

80,000 

40,000 

50,000 

60,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

77,000 

78,000 

79,000 

80,000 

82,000 

84.000 

88,000 

92,000 

06.000 

100,000 

104,000 

108,000 

112,000 

116,000 

120^  (HX) 

128,350 

Inch. 
0. 

.000188 
.000207 
.000688 
.000067 
.001300 
.001667 
.002088 
.002867 
.002400 
.002438 
.004388 
.006667 
.006667 
.000200 
.009667 
.010500 
.011338 
.011933 
.013000 
.014007 
.018000 
.022167 
.024000 
.028000 
.031667 
.037000 
.044667 
.062000 
.060000 
.1U07 

Inch. 
0. 

.000183 
.000134 

.000884 
.000888 
.000867 
.000866 
.000834 
.000088 
.000088 
.001900 
.002334 
.002000 
.000588 
.000467 
.000838 
.000838 
.000600 
.001067 
.001667 
.003333 
.004167 
.001833 
.004000 
.003667 
.00.'^3 
.007667 
.007333 
.014000 
.0407 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Teniile  strength. 

0. 

0. 

0. 

/ 


Oeneral  summarif. 

Tensile  strSDgibt  per  sqnare  inch  of  orinnal  seetion ponnds..  128,350 

XlaaMc  limit,  per  square  Inch  of  original  section do...    72,000 

Btongation  per  inch  after  mpture inch..      .1833 

Slongation  per  inch  ander  strain  at  elastic  limit do...  .002433 

Beduotion  in  diameter  atpointof  mptiire do...       .105 

Bednetion  in  area  aftrr  rupture,  percentof  original  seetlon 37.1 

Position  of  mptnre at  middle  of  stem 

Character  of  hroken  surface fine  silky,  dark  gray ;  trace  of  granulation 

Slongation  of  inch  sections 'M8,  ".29*, 'M3 
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GATLING   GUNS,  BARBEL   STEEL. 


No.  5721, 

Marks,  G^ 

Diameter,  '^606, 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3'^ 


Applied  loads. 


Toua. 


PoundM. 

200 

1,000 

2.000 

4.000 

6.000 

8,000 

10,000 

12,000 

U.OOO 

14,200 

14,400 

14,600 
14,800 
16,000 
15,200 
15,600 
16.000 
16,800 
17,600 
18,400 
10.200 
20,000 
20,800 
21, 600 
2'-»,  400 
!»:«,  200 
23,280 


Per  square 
inco. 


Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
70,000 
71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78.000 

80,000 

84,000 

88.000 

02,000 

96,000 

100.000 

104.000 

108,000 

112, 000 

116.000 

116,  4l!0 


Elongntioii 
per  mch. 


{ 


ItMh, 

0. 
.000133 
.000300 
.000667 
. 001033 
.001400 
.001733 
.  002033 
.002400 
.002467 
.003000 

.  010033 
. 010700 
. 01 1233 
.011833 
.  012.533 
.013767 
.015667 
.019000 
.022667 
.026667 
.031167 
.036(H)0 
.042500 
.0.50333 
.064333 
.098333 
.1133 


Saocesslve 

elongation 

perlnch. 


Ineh. 
0. 

.000183 
.000167 
.000367 
.000366 
.000367 
.000333 
.000300 
.000367 
.000067 
.000533 
.  007033 
.000667 
.000533 
.000600 
.000700 
.001234 
.001900 
.003333 
.003667 
.004000 
.004500 
.004833 
.006500 
.007833 
.014000 
.034000 
. 014007 


Permanent 
set. 


IneK 


0. 
0. 


SacoessiTe 

permanent 

set. 


Inch, 


0. 


0.  

0.  

I 
..........  ........ 


Bemarks. 


Initial  load. 


Ebstic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sq nare  inch  of  original  nection ponnds. .  116, 400 

Elastic  limit  per  smiare  inch  of  original  sectiuu 4 do  ..     71,000 

Elongation  per  inco  after  mptnre inch . .      .  1900 

Elongation  per  inch  nnder  strain  at  elosticlimit do...  .002467 

Rednction  in  diameter  at  point  of  rupture do. . .        .  125 

Keduction  in  area  after  mptnre,  per  cent  of  original  section 43.3 

Position  of  rapture 1".6  from  neck 

Character  of  broken  Hiirfaco fine  silky ;  cnp-MhHped  ends 

Elongation  of  inch  sections ".12,  ".33*,  ".12 


5-INCH  R.  F.  GUN 


WHICH  BURST  AT 


SANDY  HOOK  PROVING  GROUND. 


TANGENTIAL  SPECIMENS  FROM  FRAGMENTS 

OF  TUBE  AND  JACKET. 
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5-INCH   B.  F,  GUN,  B0K8T   GUN,  TUBE,  AND   JACKET.         189 

Na  5881. 

Marks,  Tabe  1 . 

Diameter,  ".606. 

Sectional  area,  .20  sqnare  inch. 

Ganged  length,  2". 


Applied  londs. 

ElAOffatlon 
per  inch. 

Succesaive 

el(m|ri(ti«ii 

per  inch. 

PennaDeiit 
set. 

Saccesaive 

permanent 

set. 

Bemarks. 

Total. 

PerMnaie 
inch. 

Founds. 

aoo 

1,000 

2,000 

4,000 

8,000 

7,000 

8,000 

8,400 

8,000 

8,800 

9,U00 

9,200 

9,400 

9,000 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11.000 

11,200 

11,400 

11,600 

11.800 

12.000 

12,200 

12,400 

12.600 

12,800 

13,000 

18,200 

18,400 

13,600 

13,800 

14,000 

14,200 

14, 400 

14,600 

14,800 

15,200 

15,600 

16,000 

17,810 

Poundt. 
1,000 
5,000 
10,000 
20.000 
80,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
60,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
78.000 
74.000 
76,000 
78,000 
80.000 
89,060 

Inch. 
0. 

.000100 
.000350 
.000600 
.000950 
.001100 
.001400 
.001450 
.001450 
.OOloOO 
.001560 
.001600 
.001600 
.001650 
.001700 
.001800 
.001900 
.001950 
.002000 
.O020.'i0 
.002100 
.002150 
.002250 
.002360 
.002400 
.002450 
.002500 
.002600 
.002700 
.002800 
.002900 
.003050 
.003450 
.003650 
.003000 
.004300 
.004500 
.005000 
.00.5900 
.006750 
.009750 
.014000 
.019000 

Inch. 

0. 

.000100 
.000250 

,  .000250 
.000850 
.000160 
.000300 
.000050 

0. 

.000050 
.000050 
.000050 

0. 
.000050 
.000050 
.000100 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.000100 
.000050 
.000050 
.000050 
.000100 
.000100 
.000100 
.000100 
.000150 
.000400 
.000200 
.000250 
.000400 
.000200 
.000500 
.000900 
.000850 
.003000 
.004250 
.006000 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

0. 

.000050 

.00U050 

**"**"****"* 

.000850 

.000800 

1             "  i 

Gmeral  $ummary. 

Tensile  strength,  per  square  inch  of  original  section ..pounds..    80,050 

Elasticlimit,  per  square  inch  of  original  section do...    61,000 

Elongation  per  inch  after  rapture iach..      .2050 

Blongation  per  inch  under  strain  at  elastic  Umit do...  .002560 

Redaction  in  diameter  at  point  of  ropture .do...       .125 

Reduction  in  area  after  rupture,  percent  of  orifdnal  Hection 48.3 

PositioB  of  rupture ".86fiFomneok 

Character  of  broken  surface silky 

Bkmgation  of  inch  sections ".81*,  ".10 
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No.  5882. 

Marks,  Tube  2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inoh. 

Gauged  length,  2". 


Applied  loads. 


Total. 


Founds. 

200 

1,0U0 

2,000 

4,000 

6,000 

7.000 

8,000 

8.400 

8,600 

8.800 

9,000 

0,200 

0,400 

0,600 

9,800 

10,000 

10,200 

10,  400 

10,600 

10,800 

11,000 

11,200 

11, 400 

11,600 

11,800 

12,000 

12.200 

11,400 

12.600 

12,800 

13,000 

13, 200 

13,400 

1»,  600 

13,800 

14,000 

14,400 

14,800 

16,200 

15,600 

16,000 

17,420 


Per  square 
iucD. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57, 000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70, 000 
72,  (KX) 
74,000 
76,000 
78.000 
80.000 
87,100 


Elongation 
per  mch. 


Inch, 

0. 
.000100 
.000350 
.000600 
.000950 
.001050 
.001300 
.001400 
.001450 
.001500 
.001550 
.001600 
.001650 
.  001750 
.001850 
.001950 
.002000 
.002000 
.002050 
.002100 
.002300 
.002450 
.002550 
.  002700 
.002050 
.003100 
.003300 
.003600 
.003850 
.004450 
.005100 
.006000 
.01)7250 
.008350 
.009500 
.011000 
.  014500 
.01K250 
.  022500 
.028500 
.037150 


Suooessive 

elongation 

per  inch. 


Inch. 

0. 

.000100 
.000250 
.000250 
.000350 
.000100 
.000250 
.000100 
.000050 
.000050 
.000050 
.OOOOIM) 
.000060 
.000100 
.000100 
.000100 
.000050 

0. 
.000050 
.000050 
,000200 
.000150 
.000100 
.000150 
.000250 
.000150 
.000200 
.000300 
.000350 
.000500 
.000650 
.000900 
.001250 
.001100 
.001150 
.001500 
.0a3500 
.003750 
.004250 
.006000 
.008650 


Pennanant 
set. 


Inch. 


0. 
0. 


0. 


Sacceesive 

permanent 

set. 


Inch. 


0. 


Bemarka. 


Initialled. 


Elastie  Uiiiit* 


000850 


..000850 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    87,100. 

Elastic  limit  per  souare  inoh  of  originu  section do...    64,000 

Elongation  per  incn  after  roptnre inch..      .2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Beduction  in  diameter  at  point  of  rupture do...        .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture ".96  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".31* 
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No.  5883. 

Marks,  Tube  3. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oauged  length,  2", 


Applied  loads. 

EloDffation 
per iDch. 

Successive 

Fermanent 
set. 

Successive 

permanent 

set. 

Remarks. 

ToUl. 

Per  square 
incli. 

elongatiou 
per  inch. 

Pountfa. 

200 

l,0i>0 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11, 200 

11,400 

11,600 

11,800 

12,000 

12.400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

16,200 

15,600 

16.000 

17,540 

Poundt. 
1,000 
5,000 
10,000 
20, 000 
30,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
40.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
63,000 
54,000 
55,000 
56.000 
67.000 
58.000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76. 000 
78,000 
80,000 
87,700 

Ineh. 
0. 

.000100 
.  000350 
.000000 
.000950 
.001100 
.001300 
.001400 
.001450 
.001500 
.001600 
.003750 
.004900 
.005650 
.007000 
.007500 
.008500 
.009500 
.010100 
.011150 
.012000 
.013000 
.014000 
.015000 
. 015900 
.010950 
.019150 
.021550 
.024400 
.027250 
.030150 
.033500 
.037600 
.011550 
.047750 
.054100 

Inch, 
0. 

.000100 
.000250 
.000250 
.000350 
.000150 
.000200 
.000100 
.000050 
.000050 
.000100 
.002150 
.001150 
.000760 
.001350 
.000500 
.001000 
.001000 
.000600 

.ooia'^o 

.000850 
.001000 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

1 

0. 

0, 

.C00050 

.000050 

Elastio  limit 

Tensile  strpngth. 

.001000 

.001000 

.000900 

.001050 

.002200  ■ 

.002400 

.002850 

.002850 

.002900 

.003350 

.004100 

.003950 

.008200 

.006350 

1 

■*  1 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  seotion pounds..    87,700 

Elastic  limit  per  square  inch  of  original  section % .' do...    45,000 

Elongation  per  Inon  after  rupture inch..      .2250 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001600 

Eduction  in  diameter  at  point  of  rupture dol..       .115 

Beduction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface ailky 

Elongation  of  Inch  sections ".22*,".2ar 
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No.  5884. 

Marks,  Jacket  1. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Ganged  length,  2''. 


Applied  loads. 

EIoD  cation 
per  loch. 

Succenaive 

Permanent 
set. 

Succeaalve 

permanent 

Bet. 

Bemarks. 

Total. 

Per  nqnare 
incn. 

elongation 
per  inch. 

Povnda. 

200 

1.000 

2.000 

4,000 

6,000 

8,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,400 

12,800 

13,200 

13,600 

14,000 

14.400 

14,800 

15,200 

15,600 

16,000 

19,010 

Pounda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 

Inch, 
0. 

.000100 
.OOOSMO 
.000560 
.000950 
.001400 
.001650 
.001950 
.002050 
.002250 
.002450 
.002800 
.OOMOO 
.003950 
.004950 
.005600 
.006800 
.007600 
.008150 
.009000 
.010000 
.011600 
.013500 
.015450 
.017100 
.019350 
.022500 
.025150 
.028000 
.030250 
.  034250 

Inch. 
0. 

.000100 
.000200 
.000260 
.000400 
.000450 
.000250 
.000300 

Inch. 
0. 
0. 

Inch, 

0. 

Initial  load. 
ElaaUo  limit. 

.000060 
.000150 

.000050 
.000100 

.000100 
.000200 
.000200 
.000350 
.000600 
.000550 

1 

I*"*"'*****"* 

.001000 
.000650 
.000700 
.001300 
.000550 
.000850 
.001000 
.001600 
.001900 
. 001950 
.0016.M) 
.002250 
.003150 
.002650 
.002850 
.002250 
.004000 

1 

1 

1 

• 

95,050 

Tensile  strength. 

General  summary. 


Tenfiile  Mtrength  per  square  inch  of  original  section ponnds.. 

Elastic  limit  persauare  inch  of  original  section do... 

Elongation  per  incn  after  rapture inch.. 

Eton^ation  per  inch  under  strain  at  elastic  limit do... 

Kcdnctiuu  in  diameter  at  point  of  rupture do. . . 

Keduction  in  arpa  after  ruptnre,  per  cent  of  original  section 

Position  of  rapture ".4fhNn  neck 

Cliaracter  of  broken  surface granular,  radiating  from  a  dnU  spot  at  the  drcumfeience 

Elongation  of  inch  sections 'Ml,  ".19* 


95,060 

46,000 

.1500 

.001650 

.045 

16.9 
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No.  6885. 

Marks,  Jacket  2. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oaaged  length,  2'^ 


Applied  loads. 

Elongation 
per  uich. 

SnooeesiTe 

eloneatiou 

perlnch. 

Permanent 
set. 

Saceessive 

permanent 

set. 

• 

Remarks. 

Total. 

Per  square 
incn. 

Toundt, 

200 

1,000 

2,000 

4,000 

6,000 

8.000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 
11,000 
11,200 
11,400 
11.600 
11,800 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14.400 
14,800 
15,200 
15.000 
16,000 
18,510 

Potindf. 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52, 000 
63,000 

54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76. 000 
78, 000 
80,000 
92,550 

0. 

.000100 
.000300 
.000600 
.000950 
.001450 
.001950 
.002000 
.002050 
.002100 
.002200 
.002300 
.002350 
.002460 

.002700 
.002950 
.003200 
.003500 
.003800 
.004250 
.004950 
.006150 
.008700 
.010500 
.013050 
.015200 
.018250 
.  021400 
.025450 
.028900 
.035000 

Inoh, 
0. 

.000100 
.000200 
.000300 
.000350 
.000500 
.000500 
.000050 
.000050 
.000050 
.000100 
.000100 
.000050 
.000100 

Inch, 
0. 
0. 

incA. 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

Tensile  strength. 

.000100 
.000250 

.000100 
.000150 

.000250 
.000250 
.000250 

.000650 

.000600 

.000300 
.000300 
.000450 
.000700 
.001200 
.002550 
.001800 
.002550 
.002150 
.003060 
.008150 
.004060 
.003450 
.006100 

.002500 

.001650 

*•"••"***•"• 

General  summary. 

Tensile  strength  per  square  inoh  of  oriffinal  section pounds..    92,560 

Slastic  limit  per  square  inch  of  original  section  (approximate) do...    63,000 

Blougation  per  incn  after  rupture inch..      .2460 

Slongation  per  inoh  under  strain  at  elastic  limit do...  .002450 

Seduction  in  diameter  at  point  of  rupture do...       .135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 462 

Position  of  rupture ".76fh>mneck 

Character  of  broken  surface silky 

Blongationof  Inch  sections ".35*  ,".14 

H.  Doc.  143 13 
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No.  5886. 

Marks,  Jacket  3. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 

EloDjpition 
per  inch. 

Saooessire 

eloQjratioii 

periDoh. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

1 

Per  aqnare 
incn. 

Tound*. 
200 
1.000 
2,000 
4,000 
6,000 
8,000 

9,200 
9,400 
9,600 
9,800 
10,000 
10,200 
10,400 
10,600 
10,800 
11,000 
11,200 
11,400 
11,600 
11,800 
12,000 
12,400 
12,800 
13,200 
13.600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
17,900 

Pound*. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 

46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
89.500 

Indi. 
0. 

.000100 
.000300 
.000600 
.000950 
.001300 

.001900 
.002250 
.003000 
.004250 
.005050 
.006350 
.007500 
.008850 
.  009250 
.009850 
.011000 
.012000 
.012900 
.013500 
.015150 
.017300 
.019500 
.022050 
.025000 
.027800 
. 031100 
.034750 
.OdOdO'J 
.044500 
.040750 

Incih. 
0. 

.000100 
.000200 
.000300 
.000350 
.000350 

.000600 
.000350 
.000750 
.001250 
.000800 
.001300 
.001150 
.001350 
.000400 
.000600 
.001150 
.001000 
.000900 
.000600 
.001650 
.002150 
.002200 
.002550 
.002950 
.002800 
.003300 
.003650 
.004750 
.005UOO 
.005250 

7ndi. 
0. 
0. 

Inch. 
0. 

Initialload. 

'*"*****"*"''•"**"**"*"*.* 

.000050 
.000400 

.000050 
.000350 

Elastic  limit  below  46,- 
000  pounds  per  sq.uare 

• 

Tensile  strength. 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  89,500 

Elastlclimit  per  square  inch  of  originm  section below  46,000  pounds 

Elongation  per  incn  after  rupture inch..    .2600 

Keduction  in  diameter  at  ])oint  of  rupture do...      .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section do...     49.1 

Position  of  rupture l"firom  neck 

Character  of  broken  surface I silky 

Elongation  of  inch  sections ".36*,  ".16 
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12-IHCH  DISAPPEAEOrO  CAERIAOR 
Steel  Gun  Lever  Axle. 


TENACITY  specimens. 


No.  of 
teat. 

Diameter. 

Sectional 
area. 

Tensile  strenc^h. 

Appearance  of  Aractare. 

Total. 

Per  square 
incD. 

5486 
5521 

Inehe», 
1.129 

1.129 

Sq.  inch, 
1.00 

1.00 

Pounds. 
122,450 

124,000 

P<mnd». 
122,450 

124,900 

Fine  grannlar;  fractared  in  head  at 

root  of  tliread. 
Granalar,  silvery  luster ;  fractured  in 

head  at  root  of  thread. 

ANCHOR  BOLTS 


roR 

GUN  AND  MORTAR  CARRIAGE  PLATFORMS. 
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Compression  of  Helical  Springs  for  7inch  Mortar  Carriages. 

Model  1895. 

Spriugs  branded  "A  D  &  Co.'' 

ITo.  9341. 


springs  from  lot  of  28. 


.3ra-; 


Cross  section. 

^ 


}tj 


Load  when 

Closed  down. 

Load  when 

No.  of 
spring. 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

Height 
unloaded. 

compressed 

to  neight 

of  8  inches. 

returned 

to  height 

of  6  inclies. 

Load. 

Height. 

Lb; 

oz. 

Inches. 

IncheM. 

Inches. 

Pounde. 

Pounds. 

Inches, 

Pounds, 

a\ 

8 

m 

4.60 

.54X.73 

7.20 

924 

2,872 

4.20 

860 

2 

8 

n 

4.60 

.54X.76 

7.20 

1,238 

3,180 

4.21 

1,181 

3 

8 

12 

4.52 

.54X.75 

7.10 

1.116 

3,226 

4.20 

1,058 

4 

8 

\l\ 

4.51 

.54X.75 

7.10 

1,100 

3,178 

4.22 

1,023 

5 

8 

9! 

4.50 

.54X.76 

7.05 

1,077 

2,240 

4.20 

1.038 

6 

8 

12I 

4.50 

.54X.7* 

7.05 

1,058 

3,084 

4.22 

977 

7 

8 

i:^ 

4.50 

.55X.75 

7.15 

1,196 

3.215 

4.27 

1,140 

8 

« 

12 

4.50 

.54X.75 

7.05 

1,083 

3,005 

4.26 

996 

0 

8 

lOi 

4.50 

54X.74 

7.15 

1,168 

3,190 

4.22 

1,115 

10 

^ 

1? 

4.50 

.54X.75 

7.05 

1,049 

3.064 

4.23 

1,014 

a  Second  loading  of  this  spring. 

The  tenth  spring  was  closed  down  and  thas  remained  for  a  period  of 
17  hours. 

Load  sustained  when  returned  to  a  height  of  6  inches,  1,005  pounds. 

Spring  loaded  100  times,  closing  to  a  height  of  4^  inches  and  releas- 
ing between  each  loading  to  a  height  of  6  inches. 

Final  observations  afber  repeat^  loading: 

Height,  6  inches;  load  sustained,  966  pounds. 

Height,  4J  inches;  load  sustained,  2,942  pounds. 

Height,  6  inches;  load  sustained,  966  pounds. 
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ITo.  9360. 
SPRINGS  FROM  SECOND  LOT  OF  32. 


No.  of 
spring. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


Weight. 


Lbs. 

oz. 

8 

0 

8 

71 

8 

10 

8 

8» 

8 

»i 

8 

H 

8 

»i 

8 

H 

8      7 
8    11^ 


Exterior 
diiuneter. 


Inehes. 
4.48 
4.5U 
4.50 
4.50 
4.48 
4.48 
4.49 
4.48 
4.47 
4.48 


Diameter 
of  wire. 


Jnehex. 

.64X.75 

.54X.75 

.54X.75 

.54X.75 

.64X.75 

.54X.75 

.54X.75 

.54X.75 

.54X.75 

.54X.75 


Heiffht 
unloaded. 


Inchet. 
7.20 
7.15 
7.13 
7.15 
7.12 
7.16 
7.14 
7.18 
7.15 
7.02 


Load  when 

compreased 

toheiffhtof 

6  inches. 


Closed  down. 


Pounds. 
1,103 
1,156 
1,104 
1,100 
1,066 
1, 193 
1,088 
1,224 
1,146 
1,017 


Load. 


Founds. 
8,250 
3,220 
8,490 
3,280 
3,390 
3,700 
3,550 
3,350 
3,120 
2,060 


Height. 


Inekes, 
4.13 
4.15 
4.14 

4.05 
4.13 
4.06 
4.11 
4.13 
4.17 
4.28 


Load  when 
returned 
to  height 

of  6  iniHies. 


Pounds. 
1,034 
1,029 

946 

952 
1,032 
1,028 

971 
1,058 
1,015 

974 


The  eighth  spring  was  returned  to  the  testing  machine  for  repeated 
loading  and  for  closing  down  for  a  period  of  time. 

Spring  loaded  16  times,  closing  to  a  height  of  4^  inches  and  releasing 
to  6  inches  height. 

The  spring  was  then  closed  to  4^  inches  height  and  remained  for  a 
period  of  15  hoars.  Returning  to  a  height  of  6  inches,  the  load  sus- 
tained was  1,048  pounds. 

Repeated  loadings  were  then  resumed  until  the  total  number  reached 
100. 

Finally  the  spring  gave  the  following  results: 

Height,  4^  inches;  load  sustained,  2,916  pounds. 

Height,  6  inches;  load  sustained,  998  pounds. 


HELICAL   SPRINGS^ 


209 


No.  9515. 
SPRINGS  FROM  THIRD  LOT  OF  30. 


No.  of 
Bpring. 


1 
2 
8 

4 
5 
6 
7 
8 
0 
10 


Weight. 

Exterior 
din'meter. 

Lbs.    02. 

Inches. 

8    11 

4.55 

8    14i 

4.50 

9       i 

4.53 

8    15 

4.50 

8    15 

4.52 

8    15i 
8    llS 

4.57 

4.53 

8    10 

4.48 

8    Ui 

4.50 

8    l^ 

4.51 

Diameter 

Height 

of  wire. 

unloaded. 

Inches. 

Inches. 

.88X.74 

7.08 

.67X.74 

7.05 

.67X.75 

7.05 

.67X.74 

7.06 

.67X.74 

7.05 

.67X.75 

7.02 

.e7X.74 

7.01 

.67X.73 

7.09 

.67X.73 

7.02 

.67X.74 

7.02 

Load  when 

compressed 

to  height  of 

6  inches. 


Closed  down. 


PowKts. 
1,638 
1.562 
1,684 
1,6:{7 
1, 542 
1,558 
1.596 
1, 552 
1,540 
1,572 


Load.       Height. 


Povnds. 
4,500 
4,4U0 
4,800 
4,600 
4.H00 
4,750 
4,500 
4,600 
4,450 
4,400 


Inches, 

H 
4.21 

4.18 

4.19 

4.22 

4.18 

H 
4.24 

4.20 


Lond  when 
returned 
to  height 

of  6  inches. 


Pounds. 
L255 
1,248 
1,872 
1,244 
1.200 
1,246 
1,224 
1,230 
1, 257 
1,180 


The  tenth  spring  loaded  100  times,  closed  down  to  a  height  of  4J 
inches,  and  released  to  a  height  of  6  inches  between  each  loading. 

Load  sustained  at  height  of  6  inches,  when  series  of  loadings  began, 
1,406  pounds. 

Load  sustaine<l  when  4^  inches  high,  4,100  pounds. 

Load  sustained  when  6  inches  high,  at  end  of  series  of  100  loadings, 
1,100  pounds. 


No.  of 
test. 

Weight. 

Exterior 
diameter. 

Diameter 
of  wire. 

Height 
unloaded. 

Load  when 

compressed 

to  height 

of  6  inolies. 

Closed  down. 

Load  when 
returned 
to  height 

of  6  inches. 

Load. 

Height. 

9441 
Ketest 

Lbs.  oz. 
7    2i 

Inches. 
4.27 

Inches. 
.62  X  .62 

Inches. 
6.75 

Pounds. 

1,000 

962 

Pounds. 
4,420 
3,780 

Inches. 

Pounds. 
830 
806 

Compression  of  helical  springs.    Counter  recoil  springs  for  barbette 
carriage,  5-inch  rapid  fire  gun,  M.  06. 


Dimonsionc 

1. 

Load  at 
height  of 

15.5 
inches. 

When  closed  down. 

No.  of 
test. 

Weight 

Height. 

Exterior 
diameter. 

Interior 
diameter. 

Load. 

Height. 

Inches, 

Inches. 

Inches. 

Lbs. 

ot. 

Pounds. 

Pounds. 

Inches, 

9869 

19.85 

4.40 

3.04 

19 

2 

1,831 

8,900 

11.05 

9370 

19.60 

4.43 

3.07 

19 

li 

1,695 

3,700 

11.20 

0371 

19.97 

4.40 

8.01 

19 

n 

1,892 

8,850 

11.43 

9372 

19.78 

4.40 

3.04 

19 

1,822 

8,780 

ILU 

9373 

19.52 

4.40 

3.04 

19 

1 

1,716 

8,650 

11.13 

9424 

19.99 

4.85 

2.99 

19 

2| 

1,816 

8,550 

11.20 

9425 

20.01 

4.87 

3.01 

19 

^1 

1,966 

3,780 

11.29 

9429 

19.80 

4.36 

3.00 

18 

15| 

1,774 

8,600 

11.06 

9427 

10.92 

4.34 

2.96 

19 

if 

1,846 

8,700 

11.17 

9428 

19.86 

4.34 

2.98 

19 

H 

1,860 

8,850 

ILOg 

9429 

19.71 

4.37 

3.01 

19 

3 

1,786 

3,600 

11.14 

9430 

19.89 

4.35 

2.97 

19 

1,810 

3,750 

11.16 

9431 

19.71 

4.87 

2.99 

19 

4 

1,775 

3,680 

11.09 

9432 

19.85 

4.38 

3.00 

18 

15i 

1.762 

3,650 

10.93 

9433 

19.83 

4.36 

2.98 

18 

15i 

1,770 

3,750 

11.08 

9434 

19.88 

4.86 

2.98 

19 

0 

1,790 

3,800 

11.18 

9435 

19.83 

4.34 

2.96 

18 

,8| 

1,756 

8,660 

11.04 

9436 

19.89 

4.85 

2.97 

19 

1,830 

8,700 

1L13 

9437 

19.84 

4.85 

2.97 

19 

4 

1,815 

8,950 

11.04 

9438 

19.90 

4.85 

2.99 

19 

li; 

1.890 

8,800 

n.05 

9439 

20.02 

4.35 

2.99 

18 

15| 

1,894 

3.800 

11.07 

9440 

19.85 

4.88 

3.00 

19 

*i 

1,850 

8,750 

11.20 
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INTERNAL   STRAINS   IN   3-INCH   SINGLE   FORGING   GUN.       213 

Breech  Slice. 
State  of  internal  strains  and  stresses  at  dififerent  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter,  2''.48.    Exterior  diameter,  9''.30. 


J    « 


7  A. 


9  to 


Sings. 


Pre«eDt 

mean 

diameter. 


1 
2 
3 
4 

.•) 
6 
7 
8 
9 
10 


2.6235 

3. 26975 

3.94465 

4.7480 

6.54566 

6.3802 

7. 14045 

7.94415 

a  7371 

9.1650 


Strain*. 


Tension. 


Inch. 


.0007- 

.0014 

.0019 

.00236 

.0026 

.00205 

.00125 


Compres- 
sion. 


Inch. 
.00296 
.0026 
.0001 


Stresaee  per  Bqnare 
inch. 


Tension. 


Founds* 


4,420 
7,570 
9,000 
9,870 
9,820 
7,040 
4,090 


Compres- 
sion. 


Ttmni*, 

33.780 

23,850 

760 


Eings  1  and  10  detached.    Rings  2  to  9  in  the  slice. 
Interior  diameter  of  slice,  3".12.    Exterior  diameter,  8".86. 


$  10 


Rings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  sqaare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached...................... 

Inches, 

2.62645 

3.26875 

8.94385 

4. 74305 

6.5449 

6. 8298 

7.1399 

7. 9435 

8.73666 

9. 16375 

Inch. 

Irwh. 

Founds. 

Founds, 

2 

.0036 
.0009 
.00016 

33,030 

6,840 

050 

3 

4 

6 

.00065 

.0015 

.0018 

.00195 

.0016 

3,510 
7,110 
7,560 
7,360 
5,490 

6 

7 

8 

9 

10  detached 

niNGS  ALL  DETACHED. 


2  detached 

3. 27235 
3.94475 
4. 7432 
5.54425 
6.8283 
7. 1381 

3  detached 

4  detached 

5  detached - 

6  detached 

7  fletanhf>d 

8  detached. 

7.94155 

9  detached 

8.73605 
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Breeoh  Slioe. 

Interior  diameter,  2".48.    Exterior  diameter,  9".30. 
Original  diameters  of  rings  in  tbe  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches, 
2.6244 
8.2695 
8.9453 
4.7428 
6.5469 
6.8247 
7.1400 
7.9434 
8.7862 
9.1665 

Inehss, 
2.6226 
8.2700 
8.9440 
4.7450 
6.6444 
6.8867 
7.1409 
7.9449 
8.7380 
9.1686 

2.6286' 

8.26075 

8.94465 

4.7489 

6.54565 

6.8803 

7.14046 

7.94415 

8.7871 

9.1650 

2 

3 

4 

6 - 

6 

7 

8 

9 

10 

Breech  Slice. 

Total  strains  released  as  the  rings  were  snccessively  detached. 
Bings  1  and  10  detached;  rings  2  to  9  in  the  slice. 
Interior  diameter  of  slice,  3'M2.    Exterior  diameter,  8'^86« 


sio 


Rings. 

«<..~<..4.^-> 

Strains  released. 

Diameters. 

Mean. 

A. 

B. 

A. 

B. 

1  detscbed 

Inches. 
2.6273 
8.2685 
8.9445 
4.7419 
6.6462 
6.3244 
7.1395 
7.9427 
8.7358 
9.1650 

Inches. 
2.6256 
8.2600 
8.9432 
4,7442 
6.5436 
6.8352 
7.14P3 
7.9443 
8,7875 
9.1625 

Inch. 

+.0029 
—.0010 
—.0008 
—.0009 
—.0007 
—.0003 
^0005 
—.0007 
-.0004 
—.0015. 

Ineh. 

+.0030 

-.0010 

—.0008 

—.0008 

—.0008 

—.0005 

—.0006 

—.0006 

—.0005 

—.0010 

Ineh. 
+.00296 
—.0010 
-^0008 
—.00085 
—.00075 
—.0004 
—.00055 
—.00066 
—.00046 
—.00125 

2 

8 

4 

6 

6 

7 

8 

9 

10  dotacbed 

RINGS  ALL  DETACHED. 


2detacbed 

3.2721 
8.9454 
4.7420 
5.6455 
6.3230 
7. 1374 
7.9407 
8.7336 

3.2726 
8.9441 
4.7444 
6.5430 
6.3336 
7.1388 
7.0424 
8.7865 

J  J   1  J  .1  J  ff 

+.  0026 
+.0001 
—.0006 
—.0014 
—.0021 
—.0021 
—.0025 
—.0015 

+.0026 

+.0001 

—.0007 

—.0014 

—.0019 

—.00236 

—.0026 

—.00206 

8  detached ....................... 

4  d  AtA,ch4Ml  ....................... 

6 detached ....................... 

6  detached. ...................... 

7  detached  .............^.....■t.t- 

8  detached...... .......  ■••....... 

9  detached  4.. 

h 
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Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter,  2''.585j  exterior  diameter,  5".49. 


Bings. 


1. 
2. 
3. 
4. 
5. 
6. 


Present 

mean 
diameter. 


IncK$$. 
2.71445 
8.1464 
8.68785 

4.2470 

4.78615 

5.8352 


strains. 


Tension. 


Inch, 


.00015 
.0000 
.0017 
.00C55 


Compres- 
sion. 


Inch. 
.00265 
.0009 


Stresses  per  sqaax« 
inch. 


Tension. 


Founds, 


1,220 

6,360 

10,650 

8,090 


Compres- 
sion. 


Powndt, 

29,290 

8,580 


Rings  1,  5,  and  6  detached;  rings  2,  3,  and  4  in  the  slice. 
Interior  diameter  of  slice,  3".00.    Exterior  diameter,  4".40. 


4^ 


St 


I  I  l.L 


Bings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached. ............ ..••••.... 

InohM, 

2.7171 

8.14616 

8.6977 

4.24715 

4.78445 

5.83465 

Inch, 

Inch. 

Pounds, 

Pounds. 

2 

.00115 
0. 

10.960 
0 

8 

0. 
.00105 

0 
7,040 

4 

5  detached 

6  detached 

■";" 1 \\'\\\ 

1 

RINGS  ALL  DETACHED. 


2  detaohed 

8.1473 
8.6977 
4.2461 

8  detaohed 

4  detached 
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Muzzle  Slice. 


Interior  diameter,  2''.585.    Exterior  diameter,  5''.49. 
Original  diameters  of  rings  in  the  slice. 


1 J. —  . 

r 

Diaraeten. 

A. 

B. 

Mean. 

1 

Inches. 
2.7143 
3.1437 
3.6969 
4.2496 
4.7846 
5.8392 

2.7146 
3.1491 
3.6988 
4.2444 
4.7877 
5.8312 

Inches. 
2. 71446 
3.1464 
3.69785 
4.2470 
4.78615 
5.3352 

2 

8 

4 

5 

6 

Muzzle  Slice. 

Total  strains  released  as  tbe  rings  were  successively  detached, 
liings  1, 5,  and  6  detached;  rings  2, 3,  and  4  in  the  slice. 


Blngs. 

Present  diameters. 

Strains  released. 

Diameters. 

Mean. 

A. 

.    B. 

A. 

B. 

1  detoclied 

Inches. 
2. 7171 
3.1435 
3.6968 
4.2498 
4.7830 
5.3369 

Inches. 
2. 7171 
3.1488 
3.6986 
4.2445 
4.7859 
5.3324 

Inch. 

+.0028 

—.0002 

—.0001 

+.00U2 

—.0016 

—.0023 

In^. 
+.0025 

—  0003 

—  0002 
+.0001 

—  0018 
+.0012 

Inch. 
+.00265 

—  00025 

—  00016 
+.00015 

—  0017 

—  00055 

2 

3 

4 

5  detached 

6  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detaclied . 

4  detached 


3.1444 
3.6968 
4.2487 


8.1502 
3.6986 
4.2435 


+.0007 

—  0001 

—  0009 


+.0011 

—  0002 

—  0009 


+.0009 
— .  00016 
—  0009 


INTERNAL  STRAINS 
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internal  strains,  e-inch  single  forging  r.  f.  gun.     219 

Breech  Slice. 

Taken  off  after  first  treatment. 

State  of  internal  strains  and  stresses  at  difTerent  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter,  6".65.    Exterior  diameter,  16".50. 
Bing  1  taken  out  and  measured  at  South  Bethlehem. 


iUjJr^ 


lOttJlBM- 


Rings. 


2 
3 
4 

5 
6 

7 
8 
0 
10 
11 
12 
13 
14 


Preuent 

mean 
diameter. 


6.805825 
6.623775 
7.466960 
8.270676 
9.102560 
9.9146 
10.708160 
11.666226 
12.3902 
13. 190850 
14.024960 
14.8461 
16.716675 


strains. 


Tension. 


Inch, 


.001175 

.0017 

.003075 

.002875 

.008275 

.0035 

.0031 


Compression. 


Inch. 

.006275 

.003776 

.002925 

.001875 

.000775 

.000225 


Stresses  per  square 
inch. 


Tension. 


Founds. 


8,800 
4,400 
7,400 
6.500 
7,000 
7,100 
6,900 


Compres- 
sion. 


Poundf. 

27,300 

17,100 

U,700 

6,800 

S,500 

700 


Metal  beyond  ring  14  turned  oflF,  rings  2  to  14  in  the  slice. 
Interior  diameter  of  slice,  5^^55.    Exterior  diameter,  16'^05. 


Rings. 

Present 

mean 

diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Com. 
prension. 

2 

InehM, 

6.806175 
6.623050 
7.4659 
8.270275 
9. 102375 
9. 914475 
10.708176 
11. 556325 

Inch, 

IiuHi. 
.004926 
.0036 
.00'i^975 
.002175 
.000950 
.000350 

FwundM, 

Potindf. 

26,400 

16,800 

12,000 

7,900 

3,100 

1,100 

3 

4 

5 

6 

7 

8 

.0012 
.0018 

8,400 
4,700 

0 

10 

11 

12 

14.0249 

.003225 

6.900 

13 

14 

15.716075 

.0035 

7 

6,700 
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King  2  detached,  rings  3  to  14  in  the  slice. 

Interior  diameter  of  slice,  6".38.    Exterior  diameter,  16".05. 


1 


Rings. 

Prenent 

mean 
diameter. 

StraiDs. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

2  detaclied 

IneheM, 
6.8111 
6.6227 
7.4652 
8.269875 
9. 101775 
9. 9144 
10. 707675 
11.555025 
12.389775 
13. 19U6 
14. 024450 
14. 845860 
15.716350 

Inch. 

Inch. 

Pounds. 

Poundt, 

3 

.004860 
.003676 
.002576 
.  001550 
.000425 

22.000 

14,800 

9,800 

5,100 

1,300 

4 

5 

6 

7 

8 

.0007 

.0014 

.002650 

.002626 

.002776 

.003250 

.002875 

2,000 
8,600 
6,400 
6,000 
5,900 
6,600 
5,600 

9 

10 

11 

12 

13 

14 

J 


Kings  2  and  3  detached;  rings  4  to  14  in  the  slice. 
Interior  diameter  of  slice,  7".18.    Exterior  diameter,  16".06. 


Rings. 


3  detached 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


Present 

mean 

diameter. 


Ineluts. 
6.627550 
7.464050 
8. 269075 
9. 100950 
0.9135 
10.706075 
11.555350 
12.389375 
13.190150 
14. 024050 
14.845450 
15.7150 


Strains. 


Tension.     '  Compression. 


Inch. 


0. 


.000826 
.002250 
. 002175 
.  002376 
.002850 
.  002425 


Inch. 


.004825 
.003376 
.002376 
.001325 
0. 


Stresses  per  square 
inch. 


Tension. 


Poundt. 


0. 


2,100 
6,400 
4,900 
5,100 
5,800 
4,600 


Compres- 
sion. 


Pounds. 


0. 


19.400 

12,200 

7,800 

4,000 
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Rings  2;  3,  and  4  detached;  rings  5  to  14  in  the  slice. 
Interior  diameter  of  slice,  8".02.    Exterior  diameter,  16''.05. 


2^1 

ail 


Rings. 

Preaent 

mean 
diameter. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

4  detached 

7.468875 

8.267875 

9.100250 

9.912850 

10.706125 

11.554575 

12.388.'» 

13.189425 

14.0236 

14. 844750 

15.715175 

Inch. 

Inch. 

Foun^, 

Fown^M, 

5 

.004575 
.003075 
.001975 
.000850 

16,600 

10,100 

6,000 

2,400 

6 

7 

8 

9 

.000050 
.001875 
.001450 
.001925 
.002150 
.0017 

100 
8,300 

10 

11 

3,300 
4,100 
4,300 
8,200 

12 

. 

18 

u 

Bings  2  to  5  detached ;  rin^^s^G  to  14  in  the  slice. 

Interior  diameter  of  slice,  8".*82.    Exterior  diameter,  16".05. 


Bings. 

Present 

mean 
diameter. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

5  detached 

Inehes. 
8.272450 
9.0994 
9.9118 
10. 7055 
11.5540 
12. 387775 
18. 188450 
14.022850 
14.8441 
15.714550 

Jiich. 

Inch. 

Pounds. 

Pounds. 

6 

""  .003925' 
.003025 
.001475 
.  000526 

12,900 
9,100 
4,100 
1,400 

7 

8 

0 

10 

.66d«56  " 

.000475 
.001175 
.0015 
.001075 

i,"600*" 

1.100 
2,500 
8,000 
2,100 

11 

12 

13 



14 

1 
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Bings  2  to  6  detatched;  rings  7  to  14  in  the  slice. 

Interior  diameter  of  slice,  9'^65.    Exterior  diameter,  16'^05. 


2  S  4 


s  6  L 


mr     ■., ,,  M 

ii  II  ,1   M  II    li    *• 
lill  II   11  II   II    II 


Rings. 

Present 

mesn 
diameter. 

strains. 

stresses  per  sqaare 
inch. 

Tension.      Compression. 

i 

Tension. 

1 
Compres- 
sion. 

6  detaohod 

Inches. 
9. 103325 
9. 911350 
10.7048 
11.553250 
12. 387250 
13. 188025 
14. 022250 
14. 843725 
I5.yi4150 

iTieh. 

Inch. 

Pounds. 
/..... 

Pounds, 

7 

.003475 
.002176 
.001275 

10,500 
6,100 
8,300 

8 

9 

10 

.000125 
.000050 
.000575 
.  001125 
.  000675 

300 

100 

1,200 

2,300 

1,800 

11 

12 

* 

13 

li 

Eings  2  to  7  detached;  rings  8  to  14  in  the  slice. 

Interior  diameter  of  slice,  10".48.    Exterior  diameter,  16".05. 


Rings. 


7,  detached 

8 

9 

10 

11 

12 

13 

14 


Present 

mean 
diameter. 


Inches. 

9. 914826 
10.704175 
11.552675 
12. 386625 
13. 187450 
14. 021725 
14. 842050 
15. 713575 


Strains. 


Tension. 


Inch. 


.  000050 
.000350 
.0001 


Compression. 


IneK 


Stresses  per  sqaare 
inoli. 


Tension. 


Pounds. 


.0028 
.001850 
.0005 
.000525 


100 
700 
200 


Compres- 
sion. 


Pounds. 


7,800 
4,800 
1,200 
1.200 
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Rings  2  to  8  detached,  rings  9  to  14  in  the  slice. 

Interior  diameter  of  slice,  11".28.    Exterior  diameter,  1U".05. 


i  1 


4S67f>^ 


@ii 


iiiiiLiiii 


Blngi. 


8  detached 
9 

10 

11 

12 

18 

14*. 


Present 

mean 
diameter. 


Jneh6$. 

10.706976 

11.5522 

12.386350 

18. 1870 

14.021150 

14.8426 

15.713150 


Strains. 


Tension. 


Ineh, 


0. 


Compression.    Tension. 


Stresses  per  square 
inoh. 


Ineh. 


Pounds. 


.002326 
.000776 
.000975 
.000525 
0. 
.000325 


0. 


Compres- 
sion. 


Poundi. 


0. 


6,000 
1,900 
2,200 
1,100 

600 


Bings  2  to  9  detached,  rings  10  to  14  in  the  slice. 

Interior  diameter  of  slice,  12".08.    Exterior  diameter,  16".05, 


J4 


II  1 1  1 1  1 1 


BlngB. 

Present 
menn 
.  diameter. 

Strains. 

Stresses  per  square 
inoli. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

9  dotafihfid ............. 

Inehet, 

11. 654525 
12.386050 
13. 186725 
14. 0211 
14.8424 
16.712950 

Ineh. 

Ineh. 

Poundi. 

Poundi. 

10 

.001075 

.001250 

.000575 

.0002 

.000526 

2,600 
2,800 
1,200 
400 
1,000 

11 

12 

13 

14 

Bings  2  to  10  detached,  rings  11  to  14  in  the  slice. 

Interior  diameter  of  slice,  12^^93.    Exterior  diameter,  16^^05. 


^^Illii 


sion 


nil  1 1 


Bingt. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inoh. 

Tension. 

Compression. 

Tension. 

Comprea* 
slon. 

lOdfftaobed... 

Inehet. 
12. 387125 
13.186650 
14. 0212 
14. 842575 
15.713050 

Ineh. 

Ineh. 

Poundt. 

Potmdt. 

11 

.001825 
.000175 
.000025 
.000425 

8,000 

1,000 

60 

800 

12 

13 

14 
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Kings  2  to  11  detached,  rings  12  to  14  in  the  slice. 

Interior  diameter  of  slice,  13".68.    Exterior  diameter,  16".05. 


Bings. 

Present 

mean 
diameter. 

Strains. 

Stresaea  per  aquare 
inoli. 

Tenaion. 

Corapression. 

Tension. 

Compres- 
sion. 

11  detached 

Inehen. 
18. 187975 
14.0210 
14.84235U 
15.713050 

Inch. 

Inch. 

Pounds. 

Pounds, 

12 

.000675 
.000250 
.000425 

1,400 
5U0 
800 

13 

14 

Bings  2  to  12  detached,  rings  13  and  14  in  the  slice. 
Interior  diameter  of  slice,  14".55.    Exterior  diameter,  16".05. 


Bings. 

Present 

mean 
diameter. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tenaion. 

Compres- 
sion. 

12  detaohed....... .>■••-.•• 

Inehts, 
14.021675 
14.842425 
15.713125 

• 

Inch. 

Inch. 

Pounds. 

Pounds. 

13 

.000175 
.000350 

400 
700 

14 

BINGS  ALL  DETACHED. 


13 

14.8426 
15.713475 

14 
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Breech  Slice. 

Taken  off  after  first  treatment. 

Bings  2  to  14,  and  exterior  metal  beyond  ring  14  in  the  slice. 

Interior  diameter,  5".55.    Exterior  diameter,  16".60. 

Original  diameters  of  rings  in  the  slice. 

Bing  1  taken  out  and  measured  at  South  Bethlehem. 


Hinga. 

Diameters 

■ 

1 

a. 

5. 

c. 

d. 

Mean. 

2 

Inches. 

5. 8078 

6. 6291 

7.4723 

8.2722 

9. 1075 

9.9.22 

10. 7053 

11.5605 

12. 3034 

13. 1926 

14.0211 

14. 8540 

15.7164 

In  ekes. 

5. 8094 

6.6186 

7.4590 

8. 2624 

9.0985 

9.  9176 

10. 7038 

11.5518 

12.3854 

13. 1856 

14.0250 

14. 8405 

15. 7149 

Inches. 

5. 8045 

6.  6194 

7.4592 

8. 2703 

9.0989 

9.  9145 

10.7083 

11. 5546 

12.3849 

13. 1943 

14.  0222 

14.8466 

16.7230 

Inches. 

5. 8016 

6. 6280 

7.4733 

8.2774 

9.1053 

0.9141 

10.7152 

11.5580 

12.  3971 

13.1909 

14. 0315 

14.8433 

15. 7120 

Inches. 
5. 805825 
6. 623775 
7. 465950 
8. 270575 
9. 102550 
9. 9146 
10.708150 
11.556225 
12. 3902 
13. 190850 
14.024050 
14. 8461 
15. 716575 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Breech  Slice. 

Taken  off  after  first  treatment. 

Total  strains  released  as  the  rings  were  successively  detached. 
Metal  beyond  ring  14  turned  off;  rings  2  to  14  in  the  slice. 
Interior  diameter  of  slice,  5".65.    Exterior  diameter,  16".05. 


1 1   I »  i  I    II   1 1  1 1  1 1  1 1  1 1  I  I  1 1   1 1 


Rings. 

-D_^_.^— «    .1 

M^.^^^ 

Strains  released. 

t.irfsnx>m>  uiiuucM7i«. 

Diameters. 

Mean. 

a. 

h. 

e. 

d. 

a. 

b.           c. 

d. 

2 

Inches. 
5.8080 
6.6293 
7.4722 
8.2710 
0.1072 
0.9120 
10. 7053 
11.5607 

Inches. 
5.8099 
6.6188 
7.4590 
8.2622 
0.0985 
9.9177 
10.7037 
11. 6518 

Inches. 
5.8048 
6.6196 
7.4590 
8.2700 
9.0987 
0. 9142 
10.7082 
11.5546 

Inches. 
5. 8020 
6. 6281 
7.4734 
8.2770 
9. 1051 
0. 0140 
10. 7165 
11.5582 

Inch. 
+.0002 
+.0002 

.0001 
—.0003 
—.0003 
—.0002 

.0000 
+.0002 

Inch. 

+.0O05 
+.0002 

.0000 
-.0002 

.0000 
+.0001 
—.0001 

.0000 

Inch. 
+.0O03 
+.0002 
—.0002 
—.0003 
—.0002 
—.0003 
—.0001 
.0000 

Inch. 
+.0004 
+.0001 
+.0001 
—.0004 
-.0002 
—.0001 
+.0003 
+.0002 

Inch, 
+.000350 
+.  000175 
—.000050 
—.0003 
—.000175 
— .  000125 
+.  000025 
+.0001 

3 *... 

4 

5 

0 

7 

8 

0 

10 

11 

1 

12 

14.0208 

14.0246 

14.0227 

14. 0315 

—.0003 

—.0004 

+.  0005 

.0000 

— . 000050 

13 

14 

15. 7166 

15.7152 

• 

15.7234     15.7127 

+.0002 

— .  0003 

+  .0004 

+.0007 

+.  000250 
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Eing  2  detached;  rings  3  to  14  iu  the  slice. 

Interior  diameter  of  slice,  6".38.    Exterior  diameter,  16".05. 


KingA. 

T» 1    .1 

StraiDft  rf'Ieascd. 

JL'X'CSUUb  uiHiiiuiurs. 

Dianielers. 

lleaD. 

a. 

b. 

c. 

d. 

a. 

h. 

e. 

d. 

2  detAcbed 
n 

Inches. 
5.8124 
6. 0280 
7.4716 
8.2715 
9.1067 
0.9117 
10. 7046 
11.  5601 

Inches. 

5. 8154 

6.6176 

7.4583 

8.2617 

9.0979 

9. 9177 

10.  7031 

11.5514 

12. 3850 

13.1851 

14. 0244 

Inches. 
5. 8103 
6.6182 
7.4583 
8.2695 
9. 09S0 
9.9145 

Inches. 
5.8063 
6. 6270 

Inch. 

+.0040 
(km 

Inch. 
-\  .  0060 
—.0010 

.0007 
—.0007 
— . «0u6 
+  .0001 

.0007 
—.0004 
—.0004 
—.0005 
— .(XM)6 
— .  0005 
— .  0003 

Inch. 
+.0058 

.0012 
—.0009 
— .  0008 
— .0001* 

.0000 
— .  0003 
-.  0004 
—.0003 
—.0001 
—.0003 
—.COOl 

.(•000 

Inch. 

+  .0047 
— . 0010 

.0007 
—.0000 
—.0008 
—.0004 
—.0002 

.0000 
-.0005 
—.0002 
— .  0004 
— . 0003 
+  .0001 

Inch. 
+.005275 
— . 001075 
— .  000750 
—.0007 
—.000775 
—.0002 
-.000475 
—.0003 
-.000425 
— .  000250 
— .  0005 
—.000250 
— .  000225 

4 

7.4726   -.0007 
8. 2768  1—.  0007 
9. 1045   — .  0008 
9.9.37 OOOS 

6 

0 

7 

8 

10.7080     10.7150   —.0007 
11.5542  '  11.5580   —  oooi 

9 

10 

11 

12. 3929 
13.1921 

12. 3846     12. 3966 
13. 1942     13. 1907 
14.0219     14.0311 
14.&165     14.8i30 
15.7230     15.7121 

- .  0005 
— .  OU02 
.0007 
-.0001 
—.0007 

12 

14. 0204 

13 

14. 85.19     14. 84oO 
15. 7157     15. 7146 

14 

Kings  2  and  3  detached;  rings  4  to  14  in  the  slice. 

Interior  diameter  of  slice,  7'M8.    Exterior  diameter,  16".05, 


Bingfl. 

n-^^^,^*.  ;i:... *<.-« 

Strains  rcleaseil. 

X  AUQVIII-  UlillllClUiD. 

Diameters. 

Mean. 

a. 

b. 

e. 

d. 

a. 

b. 

e. 

d. 

8  detached 
4 

Inches. 

6.6329 

7. 4702 

8. 2705 

9. 1057 

9. 9108 

10. 7040 

11.5595 

12. 3925 

18.1920 

14. 0198 

14.8535 

15.7154 

Inches. 

6.6214 

7. 4571 

8. 2610 

9. 0970 

9.9166 

10.7026 

11. 5508 

12.3846 

13. 1848 

14. 0241 

14.8398 

15. 7143 

Inches. 

6. 6227 

7.4573 

8.2688 

9.0974 

9.9138 

10. 7070 

11.  5530 

12.3843 

13. 1939 

14.0216 

14. 8461 

15.7224 

Inches. 

0.6332 

7. 4716 

8.2760 

9. 1037 

9.9128 

10. 7143 

11.5572 

12. 3961 

13.1899 

14. 0307 

14.  8424 

15. 7115 

Inch. 

+  .0038 
— .  0021 
—.0017 
— .  0018 

Inch. 
+.0028 
— .  0019 

.0014 
OOl.'i 

Ineh.     Inch. 
+  .0033  i+.0052 

.  0019       .  0017 
—.0015   —.0014 

Inch. 
+.  0(0775 
.0019 

5 

6 

—.0015 ftiilfi  ' noifl 

7 

—.0014   —.0010 
—.0013  —.0012 
—.0010  —.0010 

—.0007 
— .  0013 
—  0007 

—.0013  1  —.0011 
.0009           (usiiia 

8 

9 

.0008 

. 000875 

10 

—.0009  —.0008 0rH»6 

—.0010 
—.0010 
—.0008 
—.0009 
—.0005 

— .  000825 
—.0007 
.0009 
— .  000650 
— .  000675 

11 

—.0006  1— .0008 
.0013       .0009 

—.0004 
—  0(M)fi 

12 

13 

.0005       .0007  '    .0005 
.0010        oomi        ooofl 

14 

J 

1 
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Eings  2, 3,  and  4  detached;  riDgs  5  to  14  in  the  slice. 
Interior  diameter  of  slice,  8".02.    Exterior  diameter,  16".05. 


34   S 


I  II  •» 


ra^^nTTT'il  11  ii  i;  li  II  II 


"""■»"'»""" 


Rin|(8« 

n...k-^«*  .Ji__.^«..... 

Strains  released. 

X  lOOCUV    UUkUlOIOtO. 

Diameters. 

Mean. 

a. 

b. 

6. 

d. 

a. 

6. 

0. 

d. 

4  detached 
5 

Inchu. 

7.4754 

8. 2691 

9. 1051 

9.9101 

10. 7031 

11.5587 

12. 3915 

13.1911 

14. 0195 

14.8527 

15. 7146 

incAwr. 

7.4623 

8.2599 

9.0962 

9.9161 

10. 7017 

11.5500 

12.3837 

13.1841 

14. 0236 

14.8389 

InchtM. 

7. 4618 

8. 2676 

9.0967 

9.9131 

10. 7066 

11.5531 

12. 3834 

13.1932 

14.0211 

14.fil5«i 

JfusAef. 

7.4760 

8.2749 

9.1030 

9.9121 

10. 7131 

11.5565 

12. 3954 

13.1893 

llMh. 

+.0031 
-.0031 
-.  0024 
— . 0021 
.0022 
—.0018 
—.0019 
001 K 

Inch, 
+.0033 
— . 0025 

Inch. 
+.0026 

0097 

Inch. 
+.0027 
—.0025 

.0023 
—.0020 
—.0021 
-.0015 
-.0017 
OOIR 

JncA. 
+.002925 
—.0027 
— .  0023 
— . 001750 
— . 002025 
—.001650 
—.0017 
— . 001425 
—.001350 
— .  001350 
—.0014 

6 

.0023  1 'io->»5» 

7 

— . 0015 
—.0021 
.0018 
—.0017 
—.0015 

— .0014" 
—.0017 
—.0015 
—.0015 

0011 

8 

9 

10 

11 

12 

14.0302   —.0016 
14.8419   ...0013 
15.7108  ! nni« 

_.  0014  ' 0011 ooia 

13 

—.0016 
—.0013 

—.0011 
—.0013 

.0014 
—.0012 

14 

15.7136      IS  7217 

Bings  2  to  5  detached;  rings  6  to  14  in  the  slice. 

Interior  diameter  of  slice,  8''.82.    Exterior  diameter,  16".05« 


Rings. 

n— ^-^ *.  J 

• X 

Strains  released. 

xTweub  uuuuobon. 

Diameters. 

Mean. 

a. 

h. 

0. 

d. 

a. 

b. 

6. 

d. 

ft  detached 
6 

8.2744 
9.1041 
9.9090 
10. 7026 
U.  5581 
12. 3909 
13. 1902 

Inche*. 
8. 2623 
9.005( 
9.9149 

Inehe*. 
8. 2725 
9.0958 
0. 01*20 

Inches. 

8. 2806 

9.1023 

9.9113 

10. 7126 

11.5559 

12.  3946 

13.1883 

14  0202 

Inch. 

+.0022 

.0034 

Inch. 
—.0001 
—  0031 

Inch. 
+.0022 
— ,0031 

Inch. 
+  .0032 
—.0030 

Inch. 
+.001876 
— .  003150 

.0028 
—.002650 
—.002225 
—.002425 
—.0024 

.0021 
—  0020 

7 

—.0032  ,—.0027 
—.0027   —.0027 
—.0024  '—.0023 
-.0025   —.0024 
—.0024   —.0025 
—.0024  —.0020 
—.0019  —.0022 
—.0026  —0019 

—.0025   —.0028 
—.0026   —0028 

8 

10.7011      10.7057 

9 

11.5495 

11. 5525 

—.0021 
—.0023 
—.0021 

—.0021 
—.0025 
—  0026 

10 

12.38:U) 
13. 1831 

12. 3826 
13. 1922 
14. 0  >0& 

11 

12 

14. 0187 

14.0230 

—.0017  i— .0023 
—  0018   —.0021 

13 

14. 8521 
15. 7139 

14. 8383     14. 8448 

14.8412 

u 

15.7130      15-7212 

15. 7101 

—.0018   —0019     —.002025    1 

1 
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Eings  2  to  6  detached;  riugs  7  to  14  in  the  slice. 

Interior  diameter  of  slice,  9'^65.    Exterior  diameter,  16^^05. 


2  ^  "*  L 


Rings. 

Strains  released. 

Ir resell  b  CliuiuuLvirai 

Diameters. 

Mean. 

a 

b 

e 

d 

a 

b 

6 

d 

6  detached 
7 

Inehet. 
9. 1081 
9.9084 
10.7016 
11. 5573 
12.3902 
13. 1896 
14. 0181 
14.8516 
15. 7135 

IneheM. 
9. 1002 
9. 9145 
10. 7005 
11.5488 
12. 3824 
13. 1826 
14. 0224 
14.8380 
15. 7126 

Inches. 
9.0995 
9. 9116 
10. 7050 
11. 5519 
12.3821 
13. 1918 
14. 0198 
14.8444 
15. 7207 

Inches. 
9. 1055 
9.9109 
10.7121 
11.5550 
12. 3943 
13.1881 
14. 0287 
14.8409 
15.7098 

Inch, 
+.0006 
— . 0038 
—.0037 
— .  0032 
— . 0032 
—.0030 
—.0030 
—.0024 
—.0029 

Inch. 

+.0017 
—.0031 

.0033 
—.0030 
—.0030 
—.00.30 

.0026 
—.0025 
—.0023 

Inch. 
+.0006 
—.0029 
—.0033 
—.0027 

-.0028 
— .  0025 
— .  0024 
-.0022 
—.0023 

IncK 
+.0002 
-.0032 
—.0031 
—.0030 
—  0028 
.0028 
—.0028 
— .  0024 
-.0022 

Inch. 
+  .000775 
— .  003250 
—.003350 
—.002975 
— .  002950 
—.002850 
— .  0027 
— . 002375 
—.002425 

8 

9 

10 

11 

12 

13 

14 

1 


Eings  2  to  7  detached;  rings  8  to  14  in  the  slice. 

Interior  diameter  of  slice,  10".48.    Exterior  diameter,  16''.05, 


Sings. 

n_^-^_A.  .1 

1^ -A^_ 

Strains  released. 

JTiVBCUi)  ujuiiit;Lom. 

Diameters. 

Mean. 

a 

b 

e 

d            a 

b 

e 

Inch. 
+.0005 
— .  0039 
— . 0O35 
—.0035 
—.0032 
—.0029 
—.0029 
-.0029 

d 

7  detached 
8 

Inches. 
9.912L 
10. 7011 
11.5568 
12. 3897 
13. 1892 
14. 0176 
14. 8510 
15. 7131 

Inches. 

0. 9181 

10. 6998 

Inches. 

9.9150 

10.  7044 

Inches.     Inch. 
9.9141  —.0001 
10.7114  —.0042 
11.5546  -.0037 
12. 3935       .  0037 
13. 1875       .  00.34 
L4.0283  —.0035 
14.8401   —.0030 
15.  7092   — . 0033 

Inch. 
+.0005 
— .  0040 
—.0036 
—.0035 
—.0036 
—.0033 
— .  0035 
—.0030 

Inch. 

.0000 
— .  0038 
—.0034 
— .  0036 

.0034 
— .  0032 
—.0032 
—.0028 

Inch. 
+.00U225 
—.003976 
— .  003V>0 
— .  003575 
—.0034 
—.003225 
—.003150 
—.0030 

0 

1L.5482  1  11.5511 

10 

12. 3819 
13. 1820 
14. 0217 
14. 8370 
16. 7119 

12.3814 
13.1011 
14. 0193 
14. 8437 
15.7201 

11 

rj 

13 

14 
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Bings  2  to  8  detached;  rings  9  to  14  in  the  slice. 

Interior  diameter  of  blice,  li'^28.    Exterior  diameter,  16''.05, 


2  3  4 


s  §. 


7  B  S^ 


r, ;.  •' 


1!  li  »i  M  •• 

i!  ii  II   M  M 


Sings. 

Tk_.._A   J 

f-_  „*  „-- 

Strains  released. 

zri^iwui.  uiiiiiiciurB. 

Diaroetors. 

Mean. 

a 

h 

6 

d 

a 

b 

0 

d 

8  detached 
9 

Inchu, 

10. 7036 
11.5565 
12. 3895 
13. 1888 
14.0171 
14.8507 
15. 7127 

Inehet, 

10. 7026 
11.5476 
12.3815 
13. 1815 
14.0211 
14.  8.367 
15. 7115 

Tnehet. 
10. 7076 
11.5504 
12. 3810 
13. 1905 
14.0188 
14. 84.'{2 
15. 7196 

Inches. 
10. 7141 
11.5543 
12. 3934 
13. 1872 
14. 0276 
14.8398 
15.7088 

Inch. 
—.0017 
—.0040 

Inch. 

—.  0012 
—  on  1 3 

Inch. 

—.0007 

0012 

IncK 
—.0011 
-^0037 
~.  0037 
—.0037 

.0039 
— .  0035 
-.0032 

Inch. 
— .  001175 
—.004026 
—.003850 
—.003850 
—.0038 
—.0035 
—.003425 

10 

—.0039  ;— .0039  !— .0039 
—.0038  '—.0041   —.0038 
—.0040  — ««i30 oo:u 

11 

12 

13 

14 

— .  0033 
—.0037 

—.0038 
—.0034 

—.0034 
—.0034 

Bings  2  to  9  detached ;  rings  10  to  14  in  the  slice. 

Interior  diameter  of  slice,  12".08.    Exterior  diameter,  16".05. 


Rings. 

V>_A»«..«    .14„_»4^„_- 

Strains  released. 

AAT>BC-lllr  UJHUlOMJm. 

.    Diameters. 

Moan. 

a 

ft 

0 

d 

a 

ft 

0 

d 

9  detached 
10 

Inches. 
11.5587 
12. 3891 
13. 1885 
14.0170 
14.8505 
15.7125 

Inches. 
11.5409 
12. 3809 
13. 1810 
14. 0207 
14. 8363 
15.7110 

Inches. 
ll.r>540 
12. 3809 
13. 1004 
14.0186 
14.8431 
15. 7198 

Inches. 
11.5555 
12. 3933 
13. 1870 
14.0281 
14. 8397 
15.7090 

Inch. 

—.0018 
(HH3 

Inch. 
-.0019 

Inch 

—.am 

nrun 

Inch. 
—.0025 
—.0038 
—.0039 
— .  0034 
-.0036 
-s0030 

Inch. 
—.  0017 
— .C04150 
—.004126 
—.0038 
—.0037 
—.003625 

11 

12 

—.0041    —.0046  —.0039 
.0041         noi.^         DtiiiR 

13 

— .oo:» 

0039 

0042         (v\^^ 

14 

—.0039 

-.0037 
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Kings  2  to  10  detached;  rings  11  to  14  in  the  slice. 

interior  diameter  of  slice,  12".93.    Exterior  diauaeter,  16".05. 


2  3  4  s 


e  rssio^ 


Rings. 

• 

■n— ^><v.«.«  . 

StraiuA  relenaed. 

xricoouL  uituiictdd. 

Dianteters. 

Mean. 

a 

b 

c 

d 

a 

b 

e 

d 

lOdotached 

11. 

12 

]3 

Inches. 
12. 3904 
13.  1S82 
14.0170 
11.8503 
15.  7124 

Inches. 
12. 3828 
13. 1806 
14. 0204 
14. 8362 
15. 710C 

Inches. 
12. 3815 
13. 1907 
14.0191 
14.  8435 
15. 7198 

Inches. 
12. 3938 
13. 1871 
14. 0283 
14.8103 
15.  7094 

I  rich. 
—.0030 
— .  0044 
—.0041 
— .  0(>37 
—.0040 

Inch. 

—.0026 
—.0050 
— .  0046 
— .  0043 
—.0043 

Inch. 
— .  0034 
—.0036 
— .  0031 
— .  0031 

Inch. 

.0033 
—.0038 

.0032 
— .  01)30 

Irtch. 
— .  003075 
—.0042 
—.003750 
—.003525 
—.003525 

14 

—.0032   —-662a 

Eings  2  to  11  detached;  rings  12  to  14  in  the  slice. 

Interior  diameter  of  slice,  13".68.    Exterior  diameter,  1G".05. 


.^^^l^lliiffriTi 


1 1  1 1 


Kings. 

Tk ^-^_A    .1 

strains  released. 

ZriUSVUI/  UlUlllUbViBt 

Diameters. 

Mean. 

a 

b 

0 

d 

a 

b             0 

d 

11  detached 
12 

Inches. 
13. 1903 
14. 0167 
14. 8502 
15. 7124 

Inches. 
18.1825 
14. 0209 
14.8363 
15. 7112 

Inches. 
13. 1003 
14.0186 
14. 8431 
15. 7196 

Inches. 
13.1888 
14.0278 
14. 8398 
15.  7090 

Inch. 

—.0023 

—.0044 

— . 0038 

.0040 

Inch.      Inch. 

.  0031       .  0040 

-.0341   —.0036 

.  0042       .  0035 

—.0037   —.0034 

1 

Inch. 
—.0021 
-.0037 

.0035 
—.0030 

Inch. 
— .  002875 
— .  003950 
— .  003750 

.003526 

13 

14 
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Kings  2  to  12  detached;  rings  13  and  14  ia  the  slice. 
Interior  diameter  of  slice,  14".55. .  Exterior  diameter,  IC'.Oo. 

*   X»  fTi  ir-.l  vA  i/.\  \^\  /. 


m 


II 
II 


Kings. 

• 

T»      „       L      Jl 

• 

Strnius  released. 

XTt'sviii  uiniueiom. 

Diiuiieterii. 

Mean. 

a              6 

0 

d 

a 

Inch. 

— .  0036 
— .  00:{8 
-.0039 

h         I         0 

d 

12  detiu-lied 

13 

14 

Inches. 
44.0175 
14.8502 
15.7125 

Inches. 
14.0215 
14. 8305 
15.7111 

Inches. 
14.0193 
14.8431 
15. 7190 

Inches. 
14. 02J<4 
14.  8309 
15. 7093 

Inch.      Inch.      Inch. 
—.00.15    -.0020    —.0031 
—.0040   —.0035    -.00:54 
—.0038    —.0034  '-.00-7 

1 

Inch. 

.  003275 

. 003075 

— . 003450 

RINGS  ALL  DETACHED. 


13  detached 

14  detached 


14.8504 
15. 7134 


14. 8359  ; 
15.7133 


14. 8432 
15. 7I»1 


14.ft409   — .flOlC   —.0040    —.0034 
15.7081    —.0030   —.0010   —.0030 


— . 0024 
— .  0039 


— .  0035 
—.0031 


Muzzle  Slice. 

Taken  off  after  first  treatment. 

State  of  internal  strains  and  stresses  at  diderent  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter,  6".00,    Exterior  diameter,  8".00.' 
Eing  1  taken  out  and  measured  at  South  Bethlehem. 


■  '  "  " 


Rings. 

•  Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Com- 
pression. 

Tension. 

Com- 
pression. 

2 

Inches. 
5. 257350 
6. 062650 
6.883450 
7.738875 

Inch, 

Inch. 
.002475 

Pounds, 

Pounds. 
14,100 

3 

.oooi"" 

. 00C625 
.  001G50 

600 
2,700 
6,400 

4 

5 y 
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Bing  2  detached ;  rings  3,  4,  and  5  in  the  slice. 
Interior  diameter,  5".82.    Exterior  diameter,  8".00. 


21 


II     M 
-LI     'I 


Rings. 

Prosent 

mean     - 
diameter. 

StroiDB. 

Stressea  per  gquare 
inch. 

TeuHion. 

Comproa- 
sion. 

Tension. 

Compres- 
sion. 

2  (lotached 

Inches. 
5. 259825 
ti.  DO 1 625 
6. 884775 
7. 738425 

Int^. 

Inch. 

Voundt. 

Pottnd«. 

3 

.000925 
.OUU050 

4,600 
200 

4 

5 

.0012 

4,700 

Eings  2  and  3  detached;  rings  4  and  5  in  the  slice. 
Interior  diameter,  6".C6.    Exterior  diameter,  8".00, 


• 

Rings. 

Present 

mean 
diameter. 

Strains. 

stresses  per  square 
incli. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

3  detSiched  ..........*....... 

Incheit. 
6. 0C2550 
6.  883975 
7.737G50 

Inch. 

Inch. 

Found*. 

Pound*. 

4 

.000850 

3,700 

5 

.000425 

1,600 

* 

RINGS  ALL  DETACHED. 


4  detAolied 

6. 884825 
7.737225 

1 

6  detached ................. 

Muzzle  Sliob. 

Taken  off  after  first  treatment. 

Interior  diameter,  6".00.    Exterior  diameter,  8''.00. 

Original  diameters  of  rings  in  the  slice. 

Bing  1  taken  oat  and  measured  at  South  Bethlehem. 


Rings. 

Diameters. 

a 

b 

c 

d 

Mean. 

2 

Inchet. 
5.2560 
6.0636 
6.8886 
7. 7361 

InchM. 

5.2611 

6.0670 

6.8856 

7.7464 

Inches. 
6.2671 
6.0626 
6.8826 
7.7360 

Inehet. 

6.2552 

6.0565 

6.8851 

7.7361 

Inches. 
5.257350 
6.062650 
6.885450 
7.738876 

8 

4 

6 

aeHs.ja 


ZKM 


|«—      4<X^  — *|  ■' 
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Muzzle  Slioe. 

Taken  off  after  first  treatment. 

Total  strains  released  as  the  rings  were  successively  detached. 

Eing 2  detached;  rings  3,  4,  and  5  in  the  slice. 

Interior  diameter,  5".82.    Exterior  diameter,  8",00. 


2  1 


II    H 


JUogs. 

1 

T>»v«<..n4    Al^,^^*^.,^ 

Strains  released. 

X  rOSCUb  UIUIIIVIOIB) 

Diameters. 

Mean. 

a 

b 

e 

d 

a 

b 

e 

d 

2  detached . 
9 

Inches. 
6.2580 
6. 0626 
6.8880 
7.7357 

Inches, 
5.2638 
6.0666 
6.8847 
7.7456 

Inches. 
5.2600 
6.0617 
0. 8810 
7.7365 

Inches. 
5. 2575 
6.0556 

Inch. 
+.0020 
ootn 

Inch. 
+.0O27 
—.0013 
—.0009 
—.0008 

Inch. 
+.0029 
—.0009 
-.0007 
—.0004 

Inch. 
+  .0023 

.0009 
—.0006 
—.0002 

Inch. 
+.002475 
— .  001025 
—.000675 
—.000450 

4 

6.8845  1    .0005 
7.7359  — 0004 

5 

Kings  2  and  3  detached ;  rings  4  and  5  in  the  slice. 
Interior  diameter  of  slice,  6",66.    Exterior  diameter,  8".00. 


ilGD 


Rings. 

n ^— .*  J 

I__>.A..— ^ 

Strains  released. 

xrrcntsub  uinuivioirv. 

Diameters. 

Mean. 

a 

b 

0 

d 

a 

b 

0 

d 

3  detached . 
4 

Inches. 
6.0636 
6.8872 
7.7349 

Inches. 
6.0675 
6.8840 
7.7461 

Inehis. 
6.0626 
6.8812 
7.7356 

Inches. 
6.0565 
6.8835 
7.7350 

Inch. 

.0000 
—.0013 
—.0012 

Inch. 

.0004 
—.0016 
—.0013 

Inch. 

.0000 
—.0014 
—.0018 

Inch. 

.0000 
—.0016 
—.0011 

Inch, 

—.0001 
—.001475 

—.001226 

1 

5 

KINGS  ALL  DETACHED. 


4  detached . 

5  detached . 

6.8879 
7.7342 

6.8851 
7.7449 

6.8819 
7.7354 

6.8844 
7.7344 

—.0006 
—.0019 

—.0005 
—.0015 

—.0007 
—.0015 

.0007 
—.0017 

—.000626 
—.001660 
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Breech  Slice. 

Taken  off  after  second  and  final  treatment. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter,  6".5o;  exterior  diameter,  16".50. 
Eing  A  taken  out  and  measured  at  South  Bethlehem. 


r  G 


B 

c 

£ 
F 
G 


Rings. 


Present- 
men  1 1 
dianieler. 


Inehet. 
5.75*2125 
8.125975 
10.  609025 
13. 268075 
15.6.33725 
16. 3027 


strains. 


Stresses  per  square 
inch. 


Tension. 


Inch. 


.001725 
.  002975 
.  005275 
.  005250 


Compression. 


Inch. 

.  WHS2't 
.000475 


Tension. 


PoundM. 


4.800 

6,700 

10,100 

9,700 


Compres- 
sion. 


Poundt. 

25,100 
1,800 


Eing  G  detached;  rings  B  to  F  in  the  slice. 

Interior  diameter  of  slic6,  6".65,    Exterior  diameter,  15".85. 


f  0 


Kings. 


Present 

mean 
diameter. 


B 

C 

1) 

E 

F 

G  detaclied 


Jnchea. 
5.  752225 
8. 12U175 
10. 6992 
13.  2084 
15. 633825 
16. 297450 


Strains. 


Tension. 


JncK 


.0019 
.  00::3 
.005375 


Compression. 


Inch. 
.0J4725 
.  000275 


Stresses  per  sqaare 
inch. 


Tension. 


Pounds. 


5,300 

7,500 

10,300 


Compres- 
sion. 


Pounds. 

24, 600 

l,0t)0 


k- 


y^'^o 


Ha      H       H       Ea      H  H 


1^—   4f^jS 


I       • 


— H 


•4d 


ff  J    ^  J 
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Rings  B  and  G  detached;  rings  C,  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  7".93.    Exterior  diameter,  15",85. 


Kings. 

PreRont 

menu 
diameter. 

Strains. 

Stresses  per  sqaare 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
siou. 

B  detached 

Inche*. 
5. 756950 
8. 1'.i;t725 
10.007450 
i:i.  2(MJr,50 
15. 631050 

Inch.                 Inch. 

Poundt. 

Pounds. 

C 

.002725 

10, 100 

D 

E 

.000150 
.001450 
.0035 

400* 

3,300 
6,700 

F 

Rings  B,  0,  and  G  detached;  rings  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  10".50.    Exterior  diameter,  15".85. 


F  G 


B 


Rings. 

Prrsent 

menn 
diameter. 

Strains. 

StresseM  per  sqnare 
inch. 

1 
Tension.      Compression. 

Tension. 

Compres- 
sion. 

C  detached 

Inches. 

8. 12G450 
10. 605525 
13. 2C5125 
15.6306 

Inch. 

Inch. 

Pounds. 

Pounds. 

D 

. 001775 

5.000 

K 

.  OOO0P5 
.002150 

60 
4,100 

F 

Rings  B,  0,  D,  and  G  detached;  rings  E  and  F  in  the  slice. 
Interior  diameter  of  slice,  13".08.    Exterior  diameter,  15".85. 


B 


B 


F  ?^ 


Eings. 

Present 

menn 
diameter. 

Strains. 

Stresses  per  sqaare 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

D  detaclied 

Inezes. 
10. 6973 
13.263850 
16.6292 

Inch. 

Inch. 

Pounds. 

Pounds. 

E 

.001250 

2,800 

F 

.000750 

1,400 

KINGS  ALL  DETACHED. 


"R  detached 

13.2651 
16.628450 

Fdetached 

^ 
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Breeoh  Slice. 

Taken  off  after  second  and  final  treatment. 

Interior  diameter,  5".55.    Exterior  diameter,  16''.50. 

Original  diameters  of  rings  in  tbe  slice. 

Bing  A  taken  out  and  measured  at  South  Bethlehem.  • 


Rings. 

Diameters. 

1. 

2. 

8. 

4. 

Mean. 

B 

Jnehes. 
5.7524 
8. 1265 
10. 7035 
13. 2090 
15. 6319 
16. 3054 

Inches. 
6. 7525 
8. 1202 
10.6955 
13. 2677 
15.6312 
16. 3051 

Inches. 
5.7510 
8. 1250 
10. 7006 
13.2643 
15. 6400 
16.2973 

Inches. 
5.7526 
8. 1322 
10.6966 
13. 2713 
15. 6318 
16.3030 

Inches. 
6. 752125 
8. 125975 
10. 699025 
13.268075 
15.633725 
16.3027 

c 

D 

B 

F 

G 

Breech  Slice. 

Taken  off  after  second  and  final  treatment. 

Total  strains  released  as  tlie  rings  were  successively  detached. 

Bing  G  detached;  rings  B  to  F  in  the  slice. 

Interior  diameter  of  slice,  5'^55.    Exterior  diameter,  15^'.85. 


Rings. 

T>— ^_._A    .1 

j.__i.— 

Strains  i-eleased. 

x-xvsQUb  uinuiuuorB. 

Diameters. 

Mean. 

1. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 

B 

Inches. 
5.7525 
8.1268 
10. 70:i4 
13. 2693 
15.6320 
16.2963 

Ine?ies. 
5.7525 
8. 1203 
10. 6955 
13. 2679 
15.6311 
16. 3020 

Inches. 
5.7511 
8.1:252 

Inches. 
5. 7528 

Inch. 

4-.  0001 

Inch. 

.0000 
+.0001 

.0000 
+.0002 
—.0001 
—.0031 

Inch. 

+.0001 
+.  0002 
+  .0002 
+.0004 
.0000 
—.0008 

Inch. 
+.0002 
+  .0002 
+.0006 
+  .0004 
+.0004 
—.0080 

Inch. 
+.0001 
+.0002 
+.000175 
+.  000325 
+.0001 
—.005260 

c 

8.1324  '4-.  0003 

D 

10.7008  '  10.6971  '—.0001 

E 

13.2647 
15.6400 
16.2065 

13.2717 
15.6322 
16. 2950 

+  .0003 
+.0001 
—.0091 

F 

G  detached 
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Kings  B  and  G  detached;  rings  0,  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  7''.93,    Exterior  diameter,  16".85. 


Rings. 

"D-^.^.A.   A 

I ^^i.^_- 

Strains  released. 

JCAVDCUt  UliUUClUlB. 

Diameters. 

Mean. 

1. 

2. 

8. 

I. 

]. 

2. 

8. 

4. 

B  detached 
c 

TneKu. 
5.7574 
8.1241 
10. 7019 
18. 2675 
15.6301 

Inehe*. 
5.7688 
8. 1181 
10. 6936 
13.2661 
16.6294 

IncheM. 
5.7566 
8.1227 
10.6990 
13. 2627 
16.6382 

Inehet. 
6.7550 
8.1300 
10. 6953 
13.2699 
15.6301 

Inch. 
+.0050 
—..0024 
—.0016 
—.0015 
—.0018 

Inch. 
+.0063 
—.0021 
—.0019 
—.0016 
—.0018 

Ineh. 
+.0056 
.0023 
— .  0016 
-.0016 
—.0018 

Inch. 
+.0024 
—.0022 
—.0012 
—.0014 
—.0017 

Ineh. 
+.004825 
— .  002250 
—.001575 
— . 001525 

.  001775 

I) 

E 

r 

lUngs  B,  0,  and  G,  detached;  rings  D,  E,  and  F  in  the  slice. 
Interior  diameter  of  slice,  10".5O.    Exterior  diameter,  15^^85. 


i 


Kings. 

n-^.„..i.  J 

Strains  released. 

• 

X-fVBOUb  UIUUIOliCJTS. 

Diameters. 

Mean. 

1. 

2. 

8. 

4. 

1. 

2. 

8. 

4. 

C  detached . 
D 

Inches. 
8.1270 
10. 6998 
13. 2661 
15. 6287 

Inehe*. 
8. 1210 
10. 69JI 
13. 2648 
15. 6281 

Inehe*. 
8.1255 
10. 6969 
13.2613 
15. 6368 

Inches. 
8.1323 
10. 6033 
13.2683 
15.6288 

fneh. 
+.0005 
—.0037 

Inch. 

+.0008 
—  0034 

Ineh. 
+.0005 
—.0037 
—.0030 
— .  0032 

Inch. 

+  .0001 
—.0032 
—.0030 
—.0030 

Inch. 
+.  000476 
—.0035 
—.002950 
—.003125 

E 

—.0029  ' OOSfl 

F 

-.0032 

—.0031 
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Kings  B^  O,  D,  and  G^  detacbed;  rings  E  and  F  in  the  slice. 
Interior  diameter  of  slice,  13".08.     Ext-erior  diameter,  15".86. 


i 


fO 


Rings. 

'«>          i.  ^ 

.                -  X 

Strains  releaaed. 

XTtweui;  uiauioi-era. 

Diaiueturs. 

1 
Mean. 

1. 

2. 

3. 

4. 

1. 

2. 

3. 

4. 

D  detached  . 

E 

F 

Inches. 
10. 7012 
13. 2650 
15. 6275 

Indies. 
10. 6938 
13.2636 
15.6267 

Inches. 
10. 0994 
13.2599 
15.0353 

Inches. 
10.  0948 
13.2069 
15. 6273 

Inch. 

.0023 

—.0040 

—.0044 

Inch. 
—.0017 
-.0041 
— .0J45 

Inch. 
—.0012 
—.0044 
-.0047 

Inch. 
—.0017 
—.0044 

.0045 

Inch. 
— . 001725 
— .  004225 
—.004525 

KU^GS  ALL  DETACHED. 


I 
E  detached.    13.2665 
F  detached  .    15. 6260 


13.2034 
15. 6270 


13. 2601 
15.6350 


13.2704 
15.6258 


0025 
0059 


-.0043 
..  0042 


-.0042   —.0009 
—.0050  —.0060 


—.002975 
— . 005275 


Muzzle  Slice. 

Taken  off  after  second  and  final  treatment. 

State  of  internal  strains  and  stresses  at  different  pbases  of  the  slice* 

SLICE  INTACT. 

Interior  diameter,  5".00.    Exterior  diameter,  8",50. 
Bing  A  taken  oat  and  measured  at  Soath  Bethlehem* 


SC 


BJL 


Icings. 

Present 
mean  diam- 
eter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

1 

Compres-  i 

sion.       ' 

1 

B 

Inches. 
5. 195675 
6. 156125 
7.0905 
8. 293025 

Inch. 

Inch. 
.  003375 
.000650 

Founds. 

Pounds.    \ 
19. 490    ' 

C 

3. 170    ■ 

D 

.0011 
.003925 

i'eio" 

14,200 

V|    A  i  V            ^ 

E 

s!^o 


^wm^ 


k-     ALAMf 
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Kings  B, 
Interior 


Rings. 


D  detachei 

E 

F 


E  (letachei 
F  dctncbe* 


Taken 
State  o 


Interio 
Bing^ 


c. 

D.. 
E. 
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Ring  E  detached;  rings  B,  C,  and  D  in  the  slice. 
Interior  diameter,  6".00.    Exterior  diameter,  7".30. 


B 


J>  I 


RinC3. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
incli. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

B 

Inches. 
5. 190350 
6. 156775 
7.091175 
8.2801 

Inch. 

lueh. 
.0027 
0. 

Pounds. 

Pounds, 

15,590 

0 

c 

I> 

.  001750 

7,400 

£  detuched 

............ 

1 

Kings  E  and  B  detached;  rings  O  and  D  in  the  slice. 
Interior  diameter,  5'^95.    Exterior  diameter,  7".30, 

8  c  i>  £ 

iHDl 


Ilings. 

Present 

mean 
diameter. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compression. 

Tension. 

Compres- 
sion. 

B  detached 

Inches. 
5. 199050 
6.155650 
7.090025 

Inch. 

Inch. 

Pounds. 

Pounds. 

c      

.001125 

5,480 

D 

.0006 

2,510 

RINGS  ALL  DETACHED. 


C  detached 
D  detached 


6. 156775 
7. 089425 


Muzzle  Slice. 


Taken  off  after  second  and  final  treatment. 
Interior  diameter,  6".00.    Exterior  diameter,  8".60. 
Original  diameters  of  rings  in  the  slice. 
Bing  A  taken  out  and  measarcd  at  Soath  Bethlehem. 


Rin^^s. 

Diameters 

1. 

2. 

8. 

4. 

Mean. 

B 

Inches. 
5.1963 
6. 1610 
7.0946 
8.2932 

Inches. 
6. 1952 
6.1544 
7.0861 
8.2908 

Inches. 
5. 1914 
6.1533 
7.0900 
8.2955 

Inches. 
5. 1P98 
6.1568 
7.0913 
8.2926 

Inches. 
6. 195675 
6. 156125 
7.0905 
8.293026 

c 

D 

E 
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Muzzle  Slice. 


Taken  off  after  second  and  final  treatment. 

Total  strains  released  as  the  rings  were  successively  detached. 

Ring  E  detached;  rings  B,  0,  and  D  in  the  slice. 

Interior  diameter  of  slice,  5".00.    Exterior  diameter,  7".30. 


B 


n 


Rings. 

T» ^-.*    ^1 

Strains  released. 

^I~CBaUb  UiUUIUIUlB. 

Diamoters. 

Mean. 

1 

2 

8 

4 

1 

2 

3 

4 

B 

Inches. 
5. 1970 
6. 1615 
7.0953 
8.2860 

Inches. 
5. 1957 
6.]  550 
7.0866 
8.2935 

Inches. 
5.1922 
6. 1540 
7.0908 
8.2944 

Inches. 
5.2005 
6. 1566 
7.0920 

Inch. 
+.0007 
+.0005 
+.0007 

Inch. 
+.0006 
+.0006 
+.0005 
+.0027 

Inch. 
+.0008 

Inch. 

-4-0007 

Inch. 

J-  ri0ii«7S 

C 

+.0007    -i-.uOUR  i  4..  UIIUfRO    1 

D 

+.0008 
—.0011 

+.0007 
—.0101 

+.  000675 
—.003025 

E  detached. 

8.2825 

—.0072 

Bings  E  and  B  detached;  rings  O  and  D  in  the  slice. 
Interior  diameter  of  slice,  5".95.    Exterior  diameter,  7".30. 

iG3  1 


Rings. 

Strains  released. 

X  tOOOUb  UliUlJQ  1.010. 

Diameters. 

Mean. 

1 

2 

8 

4 

1 

2 

8 

4 

B  detached . 
c 

If^es. 
5.1996 
6.1604 
7.0940 

Inches. 
5. 1983 
6.1539 
7.0856 

Inches. 
5. 1951 
6.1529 
7.0895 

IneJies. 
5. 2032 
6.1554 
7.0910 

Inch. 
+.  0033 

— .oooe 

—.0006 

Inch. 
+.0031 
—.0005 
—.0005 

Inch. 

+.0037 
—.0004 
—.0005 

Inch. 
+.0034 
—.0004 
—.0003 

Inch. 
4 . 003375 
—.000475 
— .  000475 

D 

RINGS  ALL  DBTACHED. 


C  detached. 
D  detached. 

6. 1615 
7.0935 

6.1549 
7.0852 

6. 1540 
7.0890 

6.1567    +.0005 
7.0000       .0011 

+.0005 
—.0009 

+.0007 
—.0011 

+.0000 
-.0013 

+. 000650 
—.0011 
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Si 

1 

i'i 

jf|i 

|83S 

1 

ill 

393 

i 
1 

^U 

1. 

1 
1 

1 

jlll 

1---' 
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No.  6923. 

Marks,  Tj. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

EloDgation 
per  iDch. 

SucoeesiTe 

eloDgation 

perlnoh. 

Ferraanent 
set. 

SacceaaiTe 

permanent 

aet 

Eemarka. 

Total. 

Per  square 
incn. 

Pounds. 
200 
1,000 
2,000 
8,000 
4.000 
6,000. 
6,000 
7,000 
7,600 
7,800 
8,000 
8.200 
8,400 
8,600 
8,800 
9,000 
16,660 

Pounds. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
30,000 
35,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
78,300 

Inch, 
0. 

.000060 
.000150 
.000360 
.000500 
.000660 
.000860 
.001000 
.001150 
.001200 
.001300 
.002560 
.005500 
.007100 
.008200 
.008060 

Inch. 
0. 

.000060 
.000100 
.  000200 
.000150 
.000150 
.000200 
.000150 
. 000150 
.000050 
.000100 
.001250 
.002050 
.001600 
.001100 
.000760 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

.000100 

.000100 

General  8nmmary, 

Tensile  strength  per  square  inch  of  original  aection pounds..    78,800 

Elastic  limit  per  sauare  inch  of  original  section do...    40,000 

Elongation  per  im-n  after  rupture inch . .      .  0900 

Elongation  per  inch  under  stniin  at  elastic  limit do...  .001300 

Reduction  in  diameter  at  point  of  rupture do...       .026 

Reduction  in  area  after  rupture,  per  cent  of  original  section 0. 6 

Poaition  of  rupture ".  66  firom  neck 

Character  of  hroken  surface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inch  sections 'MO*/'.  08 
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No.  5924. 

Marks,  T2. 

Diameter,  ".505. 

Sectional  area,  .20  square  iuch. 

Gauged  length,  2''. 


Applied  loads. 

Elongation 
per  moll. 

Saooessive 

elongation 

per  inch. 

Permanent 
set. 

Snooesaiye 

permanent 

set. 

Remarks. 

Total. 

Per  MUAie 
Inon. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
7,200 
7,400 
7,600 
7,800 
8,000 
14,910 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
81,000 
32,000 
83,000 
34,000 
35,000 
86,000 
87,000 
88.000 
89,000 
40,000 
74,550 

Inch, 

0. 

.000100 
.000250 
.000600 
.000950 
.001050 
.001100 
.001300 
.001700 
.002400 
.003250 
.004050 
.004900 
.005800 
.006750 

Inch. 
0. 

.000100 
.000150 
.000350 
.000350 
.OUOIOO 
.000050 
.000200 
.000400 
.000700 
.000850 
.000800 
.000850 
.000900 
.000950 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

ToDHile  tttrengtb. 

.000050 

.000050 

General  eummary. 

Tensile  strength  per  sqnare  in ch  of  original  section pounds . .    74, 560 

Elastio  limit  per  so  nare  inch  of  original  section do . . .    82, 000 

Elongation  per  inch  after  rnptnre inch..      .1060 

Elongation  per  inch  ander  strain  at  elastio  limit do...  .001100 

Reduction  in  diameter  at  point  of  ruptnre do...        .025 

Redaction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Poaition  of  rapture ".SOfiromneck 

Charactor  of  broken  surface medium  granular 

Elongation  of  inch  sections ".10,  ".11* 
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No.  6925. 

Marks,  T3. 

Diameter,  ".505. 

Sectional  area.  .20  square  inch. 

Gaaged  length,  2". 


Applied  loads. 

Klongailon 
per  Inch. 

SiicoeMive 

elon  cation 

per  inch. 

Permanent 
set. 

SncoeesiTe 

ponnaiient 

set. 

Bemarks. 

TotaL 

Per  Muai'e 
Inon. 

Piwnds. 
200 
1,000 
2,000 
4,000 
6,800 
0,000 
0,200 
0,400 
0,000 
0,800 
7,000 
7,200 
7,400 
7,000 
7,800 
8,000 
14,020 

Poundt. 
1,000 
6,000 
10,000 
20,000 
29,000 
30,000 
81,000 
82.000 
83,000 
84,000 
85,000 
30,000 
37,000 
88,000 
39,000 
40,000 
73,100 

Ineh. 
0. 

.000100 
.000200 
.000500 
.000850 
.001000 
.001300 
.001450 
.001650 
.002050 
.002900 
.003500 
.004400 
.005400 
.000200 
.007160 

IneK 

0. 

.000100 
.000100 
.000300 
.000350 
.000150 
.000300 
.000150 
.000200 
.000400 
.000850 
.000600 
.000900 
.001000 
.000800 
.000950 

Inch. 
0. 

Ineh, 
0. 

Initial  load. 
Klostio  limit 

Tensile  strength. 

.000150 

.000150 

.001650 

.001500 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .    78, 100 

I'Hastic  limit  per  sq aaro  inch  of  original  section do. . .    29, 000 

Elongation  per  inon  after  rapture inch..      .1160 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000650 

Reduction  in  diameter  at  point  of  rupture do...       .036 

Redaction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  ruptnre ".50  from  neck 

Character  of  broken  surface medium  granular 

Elongation  of  inch  sections ".09,  ".14* 
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No.  5943. 

Marks,  T  4849. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loads. 

Elongation 
per  inch. 

SncceeslYe 

elongation 

perlnch. 

Permaneot 
act. 

SaccoBslTe 

Bemarks. 

Total. 

Per  Boaare 
inch. 

peroiaDcnt 
set. 

Pounds. 
200 
1,000 

Paundi. 
1,000 
5,000 
10,000 
20.000 
80,000 
31,000 
32,000 
83,000 
84,000 
35,000 
86,000 
87,000 
38,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,050 

Inch. 

0. 
.000100 

'  .000250 
.000600 
.000900 
.000950 
.001050- 
.001150 
.002500 
.004450 
.004900 
.005750 
.006650 
.007800 
.008700 
.010700 
.013000 
.015760 
.017260 
.020150 
.022500 
.025500 
.028250 
.031750 
.036000 
.040000 
.045000 
.050100 
.057000 
.065500 
.076000 
.089000 
.1150 
.1500 

In«h, 
0. 

.000100 
.000150 
.000350 
.000300 
.000050 
.000100 
.000100 
.001350 
.001950 
.000450 
.000850 
.000900 
.001150 
.000900 
.002000 
.  002300 
.002750 
.001500 
.002000 
.002350 
.003000 
.002750 
.003500 
.004250 
.004000 
.005000 
.005100 
.006900 
.008500 
.010500 
.013000 
.0260 
.0860 

Inek. 
0. 
0. 

Ineh. 
0. 

• 

Initial  load. 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12.800 

13,200 

13.600 

14,000 

14,400 

14,800 

15.200 

15,600 

15.610 

0. 

BlaHtic  limit. 

... 

1 

.007200 

.007200 

1 

1 

1 

1 

. 

Tensile  Htrongt,h. 

Oeneral  summary. 


Tensile  Btrenfcih  per  sqnare  inch  of  original  section ponnds 

Klaaticllmit  per  sqnare  inch  of  original  section do. 

Elongation  per  incn  after  rupture inch 

Elongation  per  inch  under  strain  at  elaatic  limit do. 

Kednotion  in  diameter  at  point  of  rupture do. 

Rednotion  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".Sftomneok 

Character  of  oroken  surface granular,  radiating  tram  a  silky  spot  in  the  circumference 

Elongation  of  inch  sections ".22*,  ".18 


78.05t 

83,000 

.2000 

.001150 

.055 

20.5 
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No.  5944. 

Marks,  T  4855. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

£Ioii«ition 
per  inch. 

Saooeasive 

Permauent 
set. 

Snccesstve 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

elongation 
perlnch. 

Foundt. 

200 

1,000 

2,000 

4.000 

6,000 

7,800 

8,000 

8,200 

8,400 

8.600 

8,800 

9.000 

9,200 

9,600 

10.000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,400 

12.800 

13.200 

13.600 

14.000 

14.400 

14.800 

15,200 

15,600 

15,940 

Poundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,700 

Ineh. 
0. 

.000100 
.000350 
.000600 
.001000 
.001500 
.001850 
.008650 
.009500 
.010600 
.011500 
.012450 
.  013700 
.015600 
.018100 
.020000 
.022250 
.025500 
.028550 
.032000 
.035750 
.040000 
.044500 
.043250 
.055000 
.063500 
.073250 
.085000 
.1000 

Ineh. 
0. 

.000100 
.000250 
.000250 
.000400 
.000500 
.000350 
.006800 
.000850 
.001100 
.000900 
.000950 
.001250 
.001900 
.002500 
.001000 
.002250 
.003250 
.003050 
.003450 
.003750 
.004250 
.004500 
.004750 
.005750 
.008500 
.000750 
.011750 
.0150 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

• 

Tensile  strenj^th. 

0. 

.000500 

.000500 

Ocjieral  summary. 


Tensile  strength,  per  square  inch  of  ori^nal  section pounds. 

Elastic  limit  per  square  of  original  section do.. 

Klongation  per  iuch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

Kednction  in  diameter  at  point  of  rupture ..^ .do. 

Bedaotionin  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture I'M  i^m  neck 

Character  of  broken  surface granular,  radiating  from  a  silky  spot  in  the  circumference 

Elongation  of  Inch  sections ".15*.  'MS 


79,700 

89,000 

.1400 

.001500 

.035 

13.2 
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No.  5945. 

Marks,  11212. 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^\ 


Applied  loads. 


Total. 


Poundi. 

200 

1.000 

2,000 

4.000 

6,000 

7,600 

7,800 

8.000 

8,200 

8.400 

8.600 

8.800 

9.000 

9,200 

9.600 

10.  OOO 

10. 400 

10.800 

11.-200 

11.600 

12.000 

12,400 

12,800 

13,200 

13,000 

14,000 

14,400 

14. 800 

15.200 

15,600 

16,000 

16.400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,710 


Per  sqnare 
incn. 


I^SJ.'i""  elo^ion    Po™^" 
per  inch. 


per  inch. 


Poundt, 

1,000 
6,000 
10,000 
20,000 
80,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
48,000 
50,000 
62.000 
54.000 
56,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72. 000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
92.000 
93,560 


Inek. 
9. 

.000100 

.000300 

.000650 

.001000 

.001600 

.001800 

.002200 

.002500 

.002800 

.003500 

.004400 

.005000 

.005650 

. 007100 

.008850 

.010100 

.011750 

.013500 

.015000 

.017150 

.019250 

.021250 

.  023500 

.026000 

.028650 

. 031100 

.034000 

.  037500 

.041150 

.045250 

.050500 

.055600 

.062600 

.072000 

.083760 

.1050 

.1800 


Inch. 
0. 
.000100 
.000200 
.000350 
.000350 
.000600 
.000200 
.000400 
.000300 
.000300 
.000700 
.000000 
.000600 
.000650 
.001450 
.  001750 
.001250 
.  001650 
.001750 
.001500 
.002150 
.  OC2100 
.002000 
.002250 
.002500 
.002650 
.002550 
.002900 
.003500 
.003660 
.004100 
.005260 
.006100 
.006900 
.000600 
.011760 
.021260 
.0760 


set. 


Inek. 


0. 
0. 


Sacoesaive 

permanent 

aet. 


Inch. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  Htrongth. 


General  mmmary. 

Tensile  strength  per  sqoarelnoh  of  original  section I>onnds..    83,660 

Elasticlimit  per  square  inch  of  original  section do...    88.000 

Elongation  per  incn  after  rnpture inch..      .2400 

Elongation  per  loch  under  strain  atclaslio  limit do...  .001600 

Reduction  in  diamet'er  at  point  of  rupture do...        .095 

Reduction  in  area  after  rupture,  per  cent  of  original  section 84.0 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky  center,  granular  at  oircumfereuoe 

Elongation  of  inch  sections ".30',  ",IB 
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No.  6946. 

Marks,  11212. 

Diameter,  ".505. 

Sectional  area,  .20  square  iuch. 

Oaaged  length,  2  ". 


Applied  loads. 

ElOD^tlOD 

p«r  mch. 

SucceBtive 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Semarks. 

TotaL 

Persqnara 
inon. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

7,600 

7,800 

8,000 

8,200 

8,400 

8,600 

8,800 

9,000 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

18,200 

13,600 

14,000 

14,400 

14,800 

15,200 

15,600 

16.000 

16,400 

16,800 

17,200 

17,600 

18,000 

18,400 

18,410 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
90,000 
92.000 
92,050 

JtiflA. 
0. 

.000150 
.000400 
.000650 
.001000 
.001600 
.001800 
.002350 
.002700 
.008300 
.004450 
.005100 
.005700 
.006550 
.007600 
.009500 
.011000 
.012500 
.014450 
.  016100 
.018450 
.020250 
.022500 
.025000 
.027500 
.030500 
.033750 
.036500 
.040500 
.044250 
.048750 
.054150 
.061000 
.070000 
.081100 
.1000 
.1350 

Inch. 
0. 

.OOOliO 
.000250 
.  00U250 
.000350 
.000600 
.000200 
.000550 
.000350 
.000600 
.001150 
.000650 
.000600 
.000850 
.001050 
.001900 
.001500 
.001500 
.001950 
.001650 
.002350 
.001800 
.002250 
.002500 
.002500 
.003000 
.003250 
.002750 
.004000 
.003750 
.004500 
.005400 
.006850 
.009000 
.011100 
.0189 
.0850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elasticllmit. 

Tensile  strength. 

0. 

.000850 

.000850 

1  * 

1 

1 

1 

, 

1 

1 

1 

General  summary, 

Tenvile  atrength  per  sqoare  inch  of  original  section ponnds..    92,050 

Elasticlimit  per  square  inch  of  originiu  section do...    88,000 

Klongation  per  incn  alterroptare inch..      .2350 

Elongation  |>er  inch  under  strain  at  elastic  limit do...  .001600 

Bedaction  in  diameter  at  point  of  rapture do...        .105 

Beduction  in  u?ea  after  niptare,  per  cent  of  original  section 87.1 

Position  of  mptore ".95  firom  neck 

Character  of  broken  snrface silky,  interspersed  with  granular  metal  at  the  circumfercnoo 

XkmgaUon  of  inch  seoUons ".80*.  ".17 
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No.  5956. 

Marks,  4863. 

Diameter,  ".505. 

Sectioual  area,  .20  square  inch. 

Gauged  length,  2*\ 


Applied  loads. 

Elongation 
perinoh. 

SncceBsive 

elong^Htion 

per  inch. 

Permanent 
aet. 

Sncoeaeivo 

permanent 

aet. 

Remarks. 

Total. 

Per  fiquare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20.000 
20.000 
30,000 
31.000 
32,000 
33.000 
34,000 
35.000 
30,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44.000 
46,000 
48,090 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
04,000 
68,000 
72,000 

Pounds. 

200 

1,000 

2,000 

4,000 

6,800 

6,000 

6,200 

6,400 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7.800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11.200 

Inch. 
0. 

.000100 
.000350 
.000650 
.000950 
.001100 
.001300 
.001450 
.001700 
.002350 
.003250 
.003900 
.004500 
.005550 
.006250 
. 007400 
.009050 
.  011050 
.013500 
.015350 
.017850 
.020300 
.023750 
.026150 
.029500 
.034500 
.0450 
.0600 

Inch. 
0. 

.000100 

.000250 

.000300 

.000300 

.000150 

.000200 

.000150 

.000250 

.000650 

.000900 

.000650 

.000600 

.001050 

.000700 

.001150 

.001650 

.002000 

.002450 

.001850 

.002500 

.002450 

.  003450 

.002400 

.003350 

.005000 

.0105 

.0150 

Inch. 
0. 

Ineh. 
0. 

Initini  load. 

Elastic  limit. 

. 000150 

.000150 

.  0020i)0 

.001850 

1 

'    11.600 

12,000 
12,800 
18,600 
14,400 

1 

Tenaile  strength. 

General  eiimmary, 

Tenaile  atrength  per  square  inch  of  original  section pounds. .    72, 000 

Elastic  limit  per  square  inch  of  original  section do . . .    29, 000 

Elongation  per  incn  after  rupture inch..      . 0900 

Elongation  per  Inch  under  strain  at  elastic  limit do ...  .  000950 

Reduction  in  diameter  at  point  of  rupture '. do...       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  soction 0.6 

Position  of  rupture ".48ftx>mneck 

Character  of  broken  surface fine  and  medium  granular  metal  interspersed 

Elongation  of  inch  sections ''.08, 'MO* 
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No.  6957. 

Marks,  4870. 

Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2''. 


Applied  loads. 

Blongation 
perlooh. 

Saooesslve 

Permanent 
set. 

Saccesslve 

permanent 

set. 

Bemarka. 

Total. 

Per  aqnare 
inoo. 

eloDsation 
perlnoh. 

• 

Poundi. 

2U0 

1.000 

2,000 

4,000 

6,000 

6,200 

6,400 

6,600 

0,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,500 

PoundM. 
1,000 
6,000 
10,000 
20,000 
80,000 
81,000 
82,000 
33,000 
84,000 
86,000 
86,000 
87,000 
38,000 
80,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60.000 
62,000 
64.000 
66,000 
68,000 
60,000 
64,000 
68,000 
72,000 
72,960 

Ineh. 
0. 

.000100 
.000350 
.000550 
.001050 
.001300 
.001500 
.001800 
.002150 
.003000 
.004000 
.004650 
.005750 
.006600 
.007500 
.009100 
.011250 
.013500 
.016500 
.018000 
.020500 
.0235.')0 
.026750 
.030000 
.03.3500 
.0450 
.0600 
.0850 

Ineh. 
0. 

.000100 
.000260 
.000200 
.000600 
.000260 
.000200 
.000300 
.000350 
.000850 
.001000 
.000650 
.001100 
.000850 

Ineh, 
0. 
0. 

Inch, 
0. 

Initial  load. 

.000100 

.000100 

Blastio  Umil 

* 

Tensile  ntronj^th. 

.  001750 

.001650 

.000900 
.001600 
.002150 
.002250 
.002000 

*"""**" 

.002500 

.002500 

.003050 

.003200 

.003250 

.003500 

.0115 

.0150 

.0250 

General  summary. 

Tensile  strength  per  sqnare  inch  of  oriffinal  section pounds . .    72,  onu 

Elastio  limit  per  square  inch  of  originaT  section do . . .    30, 000 

Elongation  per  Inon  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001050 

Beduotion  in  diameter  at  point  of  rupture do...        .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 2 

Position  of  rupture ".65  from  neck 

Character  of  brokan  surface fine  and  medium  granular  metal  interapersed 

Elongation  of  Inch  aeetions ".12*,  ^.10 


Marts,  4877. 

Diameter,  ".G05. 

Sectional  area,  .20  Bqnare  inch. 

Ganged  length,  2". 


CAST   STEEL  SHELL. 
No.  5958. 


Applied  loadi. 


General  (umnuu'y. 

Tensile  streDgth  p«r  aqn&rc  hatb  nf  original  uctiOD ponnda..    77.  WO 

KJuUo  limit  per  Naereldcb  of  arlgindtwctloD do...    SioOO 

EloDgatlou  per  luch  afl«rraptQn inoli..      .106U 

UliiDgaUoD  perlncb  under  strain  at  elastic  limit do...  .001300 

Reduotlun  IndliiineterBlpointof  niptnro do...       .035 

Redngtlon  In  inw  niter  rupture,  perocutor  original  sect  ion 9.6 

Poaillon  of  rapture ".M  tnmonok 

CbtnttfTol  broken  earfaea Qne  and  medlnm,  cranular  metal  lutenpsnad 

EloDEaUou  of  Inob  aectioDa "AQ,"A1- 
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No.  5959. 

MarkS;  4885. 

Diameter,  ".506. 

Sectional  area,  .20  square  iucli. 

Gauged  length,  2'^ 


Applied  loads. 

Elonfi^ation 
per  mch. 

Snccesaive 

elongation 

per  inch. 

Permanent 
set. 

Soccessiye 

permanent 

set. 

Rem  arks. 

Total. 

Per  sonare 
incn. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,600 

5,800 

6.000 

6,200 

6,400 

6.600 

6,800 

7,000 

7,200 

7,400 

7.600 

7,800 

8.000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

]2,000 

12,800 

13,600 

13,990 

Poundt. 
1,000 
5,000 
10.000 
20,000 
28,000 
29,000 
80,000 
31.000 
82,000 
33,000 
34,000 
35,000 
86,000 
87,000 
88,000 
30,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
68,000 
60.000 
64,000 
68,000 
69,960 

Inch. 
0. 

.000100 
.000350 
.000650 
.001050 
. 001850 
.001650 
.002200 
.003050 
.004000 
.004750 
.005900 
.006600 
.007600 
.008560 
.010000 
.011000 
.013350 
.015600 
.018500 
.020900 
.024400 
.027000 
.081400 
.036000 
.040000 
.046500 
.0650 
.0950 

Inch. 

0. 
.000100 
.000250 
.000300 
.000400 
.000300 
.000300 
.000550 
.000850 
.000060 
.000750 
.001150 
.  000700 
.OOLOOO 
.000950 
. 001450 
.001000 
.002350 
.002250 
.002000 
.002400 
.003500 
.002600 
.004400 
.004600 
.004000 
.006500 
.0185 
.0300 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

.001500 

.004500 

1 

1 

1 

.       j. 

Tensile  strength. 

General  summary, 

T«nsile  strength  per  square  inch  of  orieina]  .section pounds..    69,950 

BuMtio  limit  per  square  inch  of  original  section do. . .    28, 000 

Elongation  per  inch  aft«r  rupture inch. .      .  1300 

Elongation  prr  inch  under  strain  at  elastic  limit do. ..  .  001050 

Seduction  in  diameter  at  point  of  rupture do...       .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18. 2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface medium  granular 

Elongation  of  Inch  sections ".14*,  ".12 
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No.  5960. 

Marks,  4891. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'\ 


Applied  loada. 

Elongation 
pormch. 

Succeftsive 

elongation 

perlnoh. 

Perroanont 
set 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8.400 

8.800 

9.200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,400 

14,620 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
83,000 
84,000 
86,000 
86,000 
37,000 
38,000 
80,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
62,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,000 
72,000 
72,600 

Inch, 
0. 

.000100 

.000300 

.000600 

.001000 

.OOUOO 

.001250 

.001600 

.001960 

.008050 

.004650 

.005660 

.006500 

.008000 

.010250 

.012400 

.014400 

.016500 

.010000 

.021560 

.024600 

.027250 

.031750 

.0400 

.0550 

.0750 

Inch. 
0. 

.000100 
.000200 
.000300 
.000400 
.000100 
.000160 
.000250 
.000450 
.001100 
.001600 
.001000 
.000860 
.001500 
.002260 
.002160 
.002000 
.  002100 
.002500 
.002650 
.002050 
.002750 
.004500 
.008250 
.0150 
.0200 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

0. 

.000350 

.000350 

Tonsils  strongtb. 

General  summary. 

ToDsUe  strength  per  square  inch  of  oriffioal  nection pounds..    72,600 

Elastic  limit  per  square  inch  of  original  section do...    88,000 

Elongation  per  incFi  after  ruptaro Inch..      .0850 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001100 

Redaction  in  diameter  at  point  of  ruptaro do...       .026 

liednotion  iu  area  after  rupture,  per  cent  of  original  sectiou 9.6 

Position  of  rupture ".25  firom  neok 

Character  of  broken  surface granular  at  circumference,  50  per  cent;  dull  silky  center,  50  per  cent 

Elongation  of  inch  sections ".08,  ".09^ 
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No.  5961. 

Marks,  4898. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2*\ 


Applied  loads. 

Eloiiinition 
per  inch. 

Saccesslve 

elongation 

per  inch. 

Permanent 
set 

8acce«siTe 
pemuuient 

set. 

Remarks. 

Total. 

Per  pqnare 
inon. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

6,200 

6, 4(H) 

6,600 

6,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

13,600 

14,310 

Pound*. 
1.000 
5.000 
10.000 
20.000 
30,000 
31,000 
82,000 
38,000 
84,000 
85.000 
86,000 
87,000 
88,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
64.000 
68,-000 
71,550 

Inch. 
0. 

.000100 
.000850 
.000650 
.001000 
.001050 
.001100 
.001200 
.001800 
.001450 
.001550 
.001750 
.002250 
.004900 
.006400 
.008850 
.010250 
.012300 
.014500 
.017000 
.019000 
.022100 
.025500 
.029250 
.082500 
.0400 
.0560 

Inch, 
0. 

.000100 

.000250 

.000300 

.000350 

.000050 

.000050 

.000100 

.000100 

.000150 

.000100 

.000200 

.000500 

.002650 

.001500 

.001950 

.001900 

.002050 

.002200 

.002500 

.002000 

.003100 

.003400 

.008760 

.003250 

.0075 

.0150 

Ineh. 
0. 

0. 

Ineh. 

0. 

Initialload. 
Elastle  limit. 

Tensile  strength. 

.000050 

.000050 

.000230 

.000200 

•••■•••••••• 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    71,550 

Elastic  limit  per  sauare  inch  of  origins  section do...    82,000 

Elongation  per  inch  after  rapture inch..      .0660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001100 

Bedoetion  in  diameter  at  point  of  rupture do...       .025 

Kednotlon  in  area  after  rupture, per  cent  of  original  section 9.6 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface medium  and  Ane  granulation  interspersed 

Elongation  of  inch  sections ".08,  ".09* 

H.  Doc.  113 17 
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No.  5962. 

Marks,  4905. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Blonntlon 
permch. 

Sncceasive 

elongation 

per  inch. 

Pennanent 
set. 

Socoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

6.000 

7,000 

8,000 

8,200 

8,400 

8,600 

8,800 

9.000 

9,200 

9,600 

10,000 

10,400 

10.800 

11,200 

11,600 

12,000 

12,800 

13,600 

14.400 

15,020 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
48,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72.000 
76,100 

Inch, 

0. 

.000100 
.000300 
.000650 
.000900 
.001000 
.001200 
.001500 
.001750 
.008750 
.009500 
.010250 
.011050 
.012050 
.014150 
.  016250 
.018550 
.022000 
.023900 
.027500 
.029800 
.0400 
.0500 
.0600 

Ineh. 
0. 

.000100 
.000200 
.000350 
.000250 
.000100 
.000200 
.000300 
.000250 
.007000 
.000750 
.000750 
.000800 
,001000 
.002100 
.002100 
.002300 
.003450 
. 001900 
.003600 
.002300 
.0102 
.0100 
.0100 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

.000100 

.000100 

.«•• •••••«.. 

General  eummary. 

Tensile  strength  per  sqoare  Inch  of  original  section pounds..    76,100 

Elastic  linodt  per  square  inch  of  original  secti<m do . . .    40, 000 

Elongation  per  incn  after  rup tare inch . .      .  0800 

Elongation  per  inch  ander  s&ain  at  elastio  limit do...  .001500 

Bednction  in  diameter  at  point  of  raptore do...       .025 

Bednction  In  area  after  rapture,  per  cent  of  original  section 9.5 

Position  of  rnptare ".90ftomneok 

Character  of  broken  surface granular,  60  per  cent;  dull  silk^',  40  per  cent 

Elongation  of  inch  sections ".09*.  ".07 
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No.  5903. 

Marks,  4912. 

Diameter,  ''.505. 

Sectional  area,  .20  square  incb. 

Ganged  length,  2''. 


Applied  loads. 

1 
1 

ElonffAtion 
per  Inch. 

1 

Successive 

elongation 

per  moh. 

Successive 

Total. 

Per  square 
incli. 

Tet?*°*  Penuanent               Bemarks. 
1       set. 

t                                            1 

Poundt. 

2(>0 

1,000 

2,000 

4,000 

5,000 

6,000 

7,000 

7,200 

7,400 

7,600 

7.800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11.200 

11,600 

12.000 

12.800 

13,600 

14,400 

15,200 

15,620 

1 

Pounds.          Inch, 
1,000    i    0. 
5, 000           -  OUOIOO 

Inch. 

0. 

.000100 
.000150 
.000350 
.000250 
.000150 
.00U200 
.000150 
.000150 
.000100 
.000400 
.004900 
.001500 
.002500 
. 001750 
.001850 
.002000 
.002400 
.002000 
.002350 
.003250 
.003100 
.0054 
.0150 
.0100 
.0200 

1 
Inch. 
0. 
0. 

Inch. 
0. 

luitial  load. 

10,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
64,000 
68,000 
72,000 
76,000 
78,100 

.000250 

.000600 

.000850 

.001000 

.001200 

.001350 

.001500 

.001600 

.002000 

.006900 

.008400 

.010000 

.012650 

.014500 

.016500 

.018900 

.020900 

.023250 

.026500 

.029600 

.0350 

.0500 

.0600 

.0800 

.-      -_--      _      -_ 

0. 

Eliistic  limit. 

■ 

, 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    78,100 

E3astio  limit  per  aa uare  inch  of  originu  section do. . .    85, 000 

Slongaiion  i>er  incn  after  rupture inch..      .lOOu 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001200 

Beductionin  diameter  at  point  of  rupture do...       .035 

Seduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular,  70  per  cent;  dull  silky,  80  percent 

lOongation  of  inch  sections '^ll^".09 
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No.  59C4. 

Marks,  4918. 

Diameter,  ".505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  2". 


Applied  loads. 


I 


Total. 


Founds. 

200 

1,000 

2,000 

4,000 

6,000 

6.000 

6,200 

6,400 

6,600 

0,800 

7,000 

7,200 

7,400 

7,600 

7,800 

8,000 

8,400 

8,800 

9,200 

0,600 

10, 000 

10,400 

10,800 

11, 200 

11,000 

12,000 

12,800 

13,600 

14,400 

15,200 

16,000 


Per  sqaare 
incn. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
25,000 
30,000 
81,000 
82,000 
83,000 
34,000 
35,000 
86,000 
87,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 


Eloneation 
per  iDoh. 


Ineh, 
0. 

.000100 
.000300 
.000600 
.000850 
.001050 
.001100 
.001150 
.001250 
.001300 
.001450 
.002050 
.002400 
.002800 
.003000 
.005000 
.006600 
.007600 
.012000 
.013600 
.015500 
.018050 
.010650 
.022  LOO 
.025000 
.028000 
.0350 
.0450 
.0500 
.0700 


SoGcesslve 

eloDsadon 

per  inch. 


Inch. 
0. 

.000100 
.000200 
.000300 
.000250 
.000200 
.000050 
.000050 
.000100 
.000050 
.00015 J 
.000600 
.00035 J 
.000400 
.000200 
.002000 
.0016(JO 
.00100) 
.004400 
.  00160U 

.ooiro.) 

.002550 

.001600 

.002450 

.0029(10 

.00300 J 

.0070 

.0100 

.0050 

.0200 


Pennaneot 
set. 


0. 
0. 


Ifieh. 


Saccessive 

permanent 

set. 


Inch. 


0. 


0. 


Kemarks. 


Initial  load. 


Elasticlimit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    80,000 

Klastiolimitpersqnareinohof  original  section do...    34,000 

ElongaUon  per  Inch  after  mptnre inch..      .1050 

Blongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Bed  action  in  diameter  at  point  of  rupture do...       .03$ 

Beduction  in  area  aftw  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".SOftomneok 

Character  of  oroken  surface grannlar,  85  per  cent;  duUsHky,  15  per  cent 

Elongation  of  inch  sections ".l2*,  ".09 
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No.  5965. 

Marks,  4925. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'\ 


Applied  loads. 

Elonjnition 
per  inch. 

Snccraelye 

elon^ratioD 

per  iuch. 

Permanent 
set. 

Sucoeaaive 

pemtanent 

aet. 

Remarka. 

Total. 

Per  Muare 
inch. 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

6,000 

6,600 

6,800 

7,000 

7.200 

7,4U0 

Y.600 

7,800 

8,000 

8,400 

8,800 

9,200 

9,600 

10,000 

10,400 

10,800 

11,200 

11,600 

12,000 

12,800 

18.600 

14,200 

Pound*. 
1.000 
6,000 
10,000 
20,000 
26,000 
30,000 
88,000 
84,000 
86.000 
86.000 
87,000 
88,000 
89,000 
40,000 
48,000 
44,000 
46,000 
48,000 
60.000 
62,000 
64.000 
66.000 
68,000 
60,000 
64,000 
68,000 
71,000 

Inch, 
0. 

.000100 
.000850 
.000660 
.000860 
.001060 
.001160 
.001250 
.001450 
.001600 
.001900 
.002260 
.002960 
.003600 
.006060 
.007160 
.008950 
.010750 
.013260 
.016100 
.017000 
.019600 
.022400 
.026000 
.0360 
.0460 

Inch. 
0. 

.000100 
.OOO-iSO 
.000300 
.000900 
.000200 

.000100 

.000100 
.000200 
.000150 
.000900 
.000360 
.000700 
.000660 
.001450 
.002100 
\  001800 
.001800 
.001600 
.002850 
.001800 
.002600 
.002S00 
.008600 
.0090 
.0100 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Rlaatic  limit. 

■ 
• 

Tensile  strengtli. 

0. 

**•■******■ 

.002160 

.002160 

General  anmmary. 

Tenalle  strength  per  aqa»re  Inch  of  original  section pounds..    71,000 

Slaatic  Unit  per  aaaare  inch  of  originu  aeotion do...    83,000 

Elongation  per  incn  aftermptnre inch..      .0660 

Elongation  per  inch  under  strain  at  elaatio  limit do...  .001160 

Bedaotlon  in  diameter  at  point  of  rupture do...       .016 

Seduction  in  area  after  rupture,  per  cent  of  original  section 5.7 

Position  of  rupture ".20  from  neck 

Character  of  broken  surface medium  granular 

Elongation  of  inchseotions ".0*,  ".04 
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1^0.  5906. 

Marks,  4931. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2'^ 


Applied  loade. 

Total. 

Per  sqnare 
inch. 

Poimds. 

Pound*. 

200 

1,000 

1.000 

5,000 

2,000 

10,000 

4,U00 

20,000 

5.000 

25,000 

6,000 

80,000 

6,800 

84,000 

7,000 

35,000 

7,200 

86,000 

7,400 

87.000 

7.600 

38,000 

7,800 

.     39,000 

8,000 

40,000 

8,400 

42,000 

8,800 

44,000 

9,200 

46,000 

9,600 

48,000 

10,000 

50,000 

10.400 

52,000 

10.800 

54.000 

11,200 

56,000 

11,600 

58,000 

12, 000 

60,000 

12,800 

64,000 

13  600 

68,000 

14,400 

72.000 

14,880 

74,400 

per  men.  ^^  inch. 


Inch, 
0. 

.000100 
.000300 
.000650 
.000850 
.001050 
.001300 
.001400 
.001550 
.001660 
.00L850 
.002400 
.006400 
.008550 
. 010700 
.012650 
.015000 
.017000 
. 019400 
.021900 
.025000 
.029000 
.031750 
.0400 
.0500 
.0660 


Inch. 
0. 

.000100 
.  000200 
.000350 
.000200 
.000200 
.000250 
.000100 
.000150 
.  000100 
.000200 
.000550 
.004000 
.002150 
.002150 
.001950 
.002350 
.002000 
.002400 
.002500 
.003100 
.004000 
.  00275 > 
.008250 
.0100 
.  01.50 


set. 


permaueut 
set. 


Jneh. 


0. 
0. 


0. 


Inch. 


Bemarka. 


.00005 J 

.  o.oj:>o 

.000150 

.Ov-OlUO 

.......... ..!..>...  .-.-.. 

............|. ........... 

1 

1 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  iummarif. 

Tensile  stiength  per  sqnare  inch  of  original  section pounds. .    74,000 

Elastic  limit  per  square  inch  of  originu  section do. . .    84, 000 

Elongation  per  inchafter  rapture inch..      .0950 

Elongation  per  inch  under  strain  at  elastic  limit do  . .  .  001300 

Reduction  in  diameter  at  point  of  rupture do...        .035 

Keduction  In  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".40fh>m  neck 

Character  of  broken  surface granular,  60  per  cent;  dull  silky,  40  per  cent 

Elongation  of  inch  sections ".11*,  ".08 
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COMPRESSION   OP   CAST-IRON   SHELLS.  267- 

No.  9495. 

Shell  for  5-Inch  R.  P-  Gun. 

Diameter  of  shell  in  front  of  band,  4''.07. 

Sectional  area  (approximate)  in  front  of  band,  13.42  sqnare  inches. 
Point  cat  off,  leaving  remaining  part  of  shell  12'^  long. 
Diametrical  expansion  measured  on  three  diameters:  Diameter  A, 

i"  in  front  of  band;  B,  2 J"  in  front  of  band,  and  0,  4^"  in  front  of 
and. 


Applied  loads. 

Diametrical  expaDBioD. 

• 

Bemarka. 

ToUl. 

Per  Muare 
incn. 

Diametera. 

A. 

B. 

c. 

Founds. 

13, 420 
134,200 
268,400 
402,600 

13,420 
402,600 

13,420 
402.600 

13,420 

13,420 

402,600 

13,420 

13,420 

402.600 

13,420 

18,420 
402,600 
469,700 
686,800 

13,420 
603,900 

13,420 
671.000 

18,420 
738,100 

13,420 
800,000 

13,420 

Pounds. 

1,000 
10,000 
20.000 
30,000 

1,000 
3O,0OG 

1,000 
80,000 

J.OOO 

1,000 

80,000 

1,000 

1.000 

30,000 

1,000 

1,000 
80,000 
35.000 
40,000 

1,000 
45,000 

1,000 
50,000 

1,000 

65,ooa 

1,000 

59, 610 

1,000 

Inch. 

0. 

.0010 
.0019 
.0040 
.0015 
.0043 
.0015 
.0048 
.0015 

Inch. 
0. 

Insk, 
0. 

Initial  load. 

1 

. 

1 

- 

1 

i ;*.;;; 

: 1 

0. 
.0023 
.0000 

0. 

.0022 
.0000 

.0019 
.0045 
.0066 
.0115 
.0076 
.0194 
.0150 

* 

^ " 

•■"••••••••■!■••••••••• 

.0239 

1 

.0372 

.0489 

The  metal  of  the  shell  was  npset  locally  at  the  heel  of  each  end  of 
the  scarf  joint  of  the  copper  band. 

The  ends  of  the  band  moved  and  made  an  offset  with  each  other 
about  ".04. 


Local  upsetting  of  east  iron. 


^ 


268  COMPRESSION   OF   CAST-IRON   SHELLS. 

No.  949a. 

Shell  fob  5-Inoh  fi.  F.  Gun. 

Diameter  of  sbell  in  front  of  band,  4^^965. 

Sectional  area  (approximate)  in  front  of  band,  13.38  square  inches. 
Point  cut  off,  leaving  remainmg  part  of  sheU  12'^  long. 
Diametrical  expansion  measur^  on  two  diameters:  Diameter  A, 'MO 
in  front  of  band,  and  B,  2'M  in  front  of  band. 


Applied  load*. 

Diimetrioal  expaotlan. 

• 

Bemarks. 

ToUd. 

PerMium 
inon. 

Diameters. 

A. 

B. 

PoundM, 
13.380 

267,600 
13,880 

18,880 
287,600 

13,380 
635,200 

13,380 

13,880 
585,900 

1»,880 
699,000 

13,880 

13,880 
669,000 

13,380 
800,000 

18,880 

18,380 

Poundi. 

1.000 

20,000 

1,000 

1,000 
20,000 

1,000 
40,000 

1,000 

1,000 
40,000 

1,000 
50,000 

1,000 

1,000 
50,000 

1.000 
69,790 

1.000 

1,000 

Ineh, 

0. 

.0020 
.0002 

7n«A. 

0. 

Initial  loud. 

• 

0. 

.0014 
.0000 
.0075 
.0038 

'    iilii  i 

.0151 
.0209 
.0150 

- 

.0316 

.0825 

There  was  local  npsetting  of  the  metal,  and  a  longitudinal  crack 
formed  at  the  forward  edge  of  the  band,  abreast  the  scarf  joint  of  the 
band. 

The  longitodinal  crack  was  confined  to  the  sharp  edge  of  the  groove 
in  the  cast  u*on. 


COMPRESSION   OP   CAST-IRON   SHELLS. 

No.  9497. 
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3.2-lNOH  Shell. 

Diameter  of  shell  in  front  of  band,  3'M8. 

Sectional  area  (approximate)  in  front  of  band,  5.87  square  inches. 
Point  cut  off,  leaving  remaining  part  of  shell  8^'^  long. 
Diametrical  expansion  measured  on  two  diameters:  Diameter,  A,  i" 
in  front  of  band,  and  B,  2^*'  in  front  of  band. 


Applied  loads. 

Diametrical  expaoBion. 

Bemarks. 

Total. 

Per  Muare 
inch. 

Diameters. 

A. 

B. 

Ftmndt. 

5,870 
117, 400 
234,800 
293,500 
852,200 

5,870 
410,900 

5,870 

6,870 

409,800 

S.870 

Pounas. 

1.000 
20,000 
40,000 
50,000 
80,000 

1,000 
70,000 

1,000 

1,000 

80,000 

1,000 

Inch, 

0. 

.0010 
.0078 
.0184 
.0352 
.0800 

Inch. 
0. 

Initial  load. 

After  18  hours*  rest 

.0340 
.0289 

.0531 
.0588 

.0503 

.0905 

.0861 

Longitudinal  cracks  opened  at  front  and  rear  edges  of  the  band 
groove  and  in  the  vicinity  of  the  scarf  joint  of  the  band. 

Ends  of  band  at  the  scarf  joint  made  an  offset  with  each  other  of  'MO. 

Ultimate  strength,  486,500  pounds  =  82,880  pounds  per  square  inch. 

Sheared  a  conical  piece  at  truncated  end  of  shell  and  opened  longi- 
tudinal cracks  over  the  conical  development. 

Longitudinal  cracks  \ver6  opened  in  the  shell  in  the  vicinity  of  the 
scarf  joint  of  the  band. 
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COMPRESSION   OF   CAST-IRON   SHELLS. 

No.  9498. 

3.2-lNOH  Shell. 


Diameter  of  shell  in  front  of  band,  3".17. 

Sectional  area  (approximate)  in  front  of  band,  5.82  sqaare  inches. 
Point  cnt  off  leaving  remaining  part  of  shell  8J"  long. 
Diametrical  expansion  measured  on  two  diameters:  Diameter  A,  ^" 
in  front  of  band,  and  B,  2^'^  in  front  of  band. 


Applied  loads. 

Diametrical  expansion. 

Remarks. 

Total. 

Per  square 
incb. 

Diameters. 

A. 

B. 

Poundt. 

5,620 
116, 400 

5,820 
232, 800 
291, 000 

6,820 
349,200 
407,400 

6,820 
466,600 

5,820 
527,300 

Pound$. 

1,000 
20.000 

1,000 
40,000 
60,000 

1,000 
60,000 
70,000 

1,000 
80,000 

1,000 
90,600 

Inch. 

0. 

.0010 
.0004 
.0060 
.0152 
.0117 
.0287 
.0498 
.0480 

Inoh, 

0. 

.0013 
.0002 
.U0ti3 
.0160 
.0123 
.0288 
.0480 
.0416 

Initial  load. 
Ultimate  strength. 

.0708 

.0664 

Sheared  a  conical  piece  at  the  truncated  end  of  the  shell  and  opened 
longitudinal  cracks  over  the  conical  development. 

Longitudinal  cracks  were  opened  at  each  end  of  the  scarf  joint  of 
the  band. 


COMPRESSION  OF   CAST-IRON   SHELLS. 

No.  9499. 
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3.2JNOH  Shell. 

Diameter  of  shell  in  front  of  band,  3'M75. 

Sectional  area  (approximate)  iu  front  of  bund,  5.84  sqaare  inclics. 

Point  cut  off  entirely  removing  ogival,  leaving  remaining  part  of  sbell 
7".3  long. 

Diametrical  expansion  measured  on  two  diameters:  Diameter  A,  ^'' 
in  front  of  band,  and  B,  2^''  in  front  of  band. 


Applied  loads. 

Dinmetricfil  expansiun. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Diameters. 

A. 

B. 

Pounds. 

5,840 
116,800 

5.840 
288,600 

5,840 
292,000 

5,840 
850,400 
408.800 

5.840 
467,200 

5.840 
517, 400 

Pounds, 

1,000 
20,000 

1,000 
40,000 

1,U00 
50,000 

1.000 
60,000 
70,000 

1,000 
80.000 

1,000 
88,600 

Inch, 

0. 

.0011 
.0001 
.0086 
.0058 
.0203 
.0164 
.0376 
.0631 
.0569 

Inch. 

0. 

.0010 
.0000 
.0086 
.0061 
.0206 
.0171 
.0375 
.0625 
.0557 

Initial  load. 
Ultimate  streDgtb. 

.1010 

.0067 



Longitudinal  cracks  opened  on  the  surface  of  the  sbell  abreast  the 
ends  of  the  scarf  joint  of  the  band,  under  a  total  load  of  400,000  pounds. 

After  applying  80,000  pounds  per  square  inch  the  shell  was  taken 
out  of  the  testing  machine  and  subjected  to  hydrostatic  pressure  from 
within. 

The  seams  at  the  surface  next  the  band  were  now  about  i''  long,  one 
on  each  side  of  the  scarf  joint. 

An  interior  pressure  of  500  pounds  per  square  inch  was  sustained 
with  no  evidence  of  the  cracks  extending  through  the  walls  to  the  bore, 
no  leakage  being  visible. 

Returned  to  the  testing  machine  and  loads  increased  until  rupture 
occurred,  when  there  was  developed  a  conical  shearing  fracture  at  the 
base  of  the  shell,  and  longitudinal  cracks  opened,  extending  along  the 
shell  from  the  base  in  a  forward  direction. 
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COMPRESSION  OF  CAST-IEON  SHELLS. 

No.  9600. 


3.2-Inoh  Shell. 

Diameter  of  shell  in  front  of  band,  3'M7. 

Sectional  area  (approximate)  in  trout  of  band,  5.82  sqnare  inches. 

Point  cut  off  entirely  removing  ogival.  leaving  remaining  part  of 
shell  7'^3  long. 

Longitudin^  compression  measured  on  a  gauged  length  of  2"j  cov- 
ering a  section  beginning  ^''  in  front  of  the  band  and  ending  2^''  In 
front  of  same. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
iikoo. 

Compres- 
sion. 

Set. 

Poundt. 

Poundt. 

IneJL 

Inch. 

5,820 

1,000 

0. 

0. 

Initial  load. 

29,100 

6,000 

.0004 

0. 

68,200 

10,000 

.0011 

.0001 

87,300 

15,000 

.0017 

.0001 

110,400 

20,000 

.0025 

.0002 

145,600 

25,000 

.0034 

.0005 

174,600 

30,000 

.0046 

.0012 

203, 700 

85,000 

.0060 

.0027 

232,800 

40,000 

.0106 

.0057 

261,000 

45,000 

.0155 

.0098 

291.000 

50,000 

.0210 

.0153 

820.100 

55,000 

.0277 

.0206 

550,600 

94,600 

Ultimate  strength. 

Shearing  fractures  developed  at  the  base  end  of  the  shell,  and  opened 
longitudinal  cracks  in  the  same  vicinity. 


COMPKESSION   OF   CAST-IRON   SHELLS. 


No.  9501. 
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3.2-lNOH  Shell. 

Diameter  of  shell  in  front  of  band,  3'M7. 

Sectional  area  (approximate)  in  front  of  band,  5.82  square  inches. 

Point  cat  off  entirely  removing  ogival,  leaving  remaining  part  of 
shell  7".3  long. 

Longitudinal  compression  measured  on  a  gauged  length  of  3'',  begin- 
ning at  a  point  If  from  base  of  shell  and  covering  that  part  of  the 
shell  carrying  the  band. 


Applied  loads. 

Id  ganged  length. 

Bemarka. 

* 

Total. 

Per  square 

iQCO. 

Comprea- 
aion. 

Set. 

Founds. 

6.820 

29,100 

68,200 

87,300 

116,400 

145,600 

174,600 

203,700 

282,800 

261,000 

201,000 

820,100 

849,200 

522,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
40,000 
46,000 
60,000 
66,000 
60.000 
94,850 

Inch. 

0. 

.0007 
.0016 
.0027 
.0040 
.0056 
.0078 
.0112 
.0160 
.0246 
.0842 
.0460 
.0612 

Ineh, 

0. 

.0001 
.0002 
.0003 
.0006 
.0012 
.0021 
.0045 
.0065 
.0158 
.0241 
.0349 
.0485 

Initial  load. 
Ultimate  strength. 

Shell  failed  by  the  development  of  oblique  cracks  separating  three 
firagments,  one  piece  at  the  base  and  two  pieces  of  the  sides  of  the 
shell. 

H.  Doc.  143 18 


274  COMPRESSION   OF   CAST-IRON   SHELLS. 

No.  9502. 

Shell  for  5-inoh  E.  F.  Gun. 

Diameter  of  shell  in  front  of  band,  4^'.97. 

Sectional  area  (approximate)  in  front  of  band,  13.42  square  inches. 
Point  cut  off,  leaving  remaining  part  of  shell  12''  long. 
Longitudinal  compression  measured  on  a  gauged  length  of  4'',  begin- 
ning ^''  in  front  of  band. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Poundi. 
13,420 
67,100 
134,200 
201.300 
268, 400 
835, 500 
402,600 
469, 700 
536, 800 
603,000 
671,000 
738,100 
800,000 

Pound*. 

1,000 
5,000 
10,000 
15.  (K)0 
20,000 
25,000 
30, 000 
85,000 
40,000 
45,000 
60,000 
65,000 
69,610 

Ineh, 

0. 

.0009 
.0022 
.0037 
.0050 
.0082 
.0122 
.0187 
.0302 
.0461 
.0661 
.0898 

Inch. 

0. 

.0001 
.0002 
.0004 
.0008 
.0018 
.0043 
.0097 
.0193 
.0339 
.0527 
.0735 
.09 

Initial  load. 
Test  discontinued. 

Diameter  immediately  in  front  of  band,  5".02+. 
Diameter  2"  forward  of  band,  5".03. 
Offset  ends  of  band,  j!}f^ 
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COMPRES&IDN  OF   CA8T-IBON  SHELLS.  275 

No.  9608. 

Shell  fob  5-ingh  B.  F.  Gtot. 

Diameter  of  shell  in  front  of  band,  4''.97. 

Sectional  area  (approximate)  in  front  of  band,  13.42  square  inches. 
Point  cut  off,  leaving  remaining  part  of  shell  12''  long. 
Longitudinal  compression  measured  on  a  gauged  length  of  4'',  begin- 
ning i*^  in  front  of  band. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sauare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 
13, 420 
67,100 
134,200 
201.300 
268.400 
235,500 
402,600 
460,  700 
536, 800 
603, 900 
671.000 
738,100 
800,000 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
50,000 
55,000 
58,610 

IneK 

0. 

.0010 
.0023 
.0030 
.0059 
.0088 
.0134 
.  0227 
.0400 
.0637 
.0991 

Inch. 

0. 

0. 
.0002 
.0004 
.0010 
.0022 
.0054 
.0183 
.0290 
.0536 
.0858 
.12 

Initial  load. 

» 

1 

* 
:        < 

Copper  band  takes  oflbet  at  end*. 

• 

.17           Teat  diHcon  tinned.                                                        1 

Diameter  immediately  in  front  of  band,  6".08. 

Diameter  2"  forward  of  band,  5".07. 

Cracks  started  in  the  shell  abreast  ends  of  scarf  joint  of  band. 

Offset  ends  of  band,  ''.05. 


276  COMPRESSION   OF  CAST-IRON  SHELLS. 

No.  9504. 

Shell  for  5-inoh  R.  F.  Gun. 

Diameter  of  shell  in  front  of  band,  4'^97. 

Sectional  area  (approximate)  in  front  of  band,  13.42  square  inches. 
Point  cut  off,  leaving  remaining  part  of  shell  12''  long. 
Longitudinal  compression  measured  on  a  gauged  length  of  4'',  begin 
ning  i"  in  front  of  band. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Peraqiiare 
isoo. 

Compres- 
sion. 

Set. 

Pound§. 
13,420 
67,100 
184,200 
201,300 
268,400 
235,500 
402.600 
460,700 
586,800 
608,800 
671,000 
788,100 
800,000 

Pounda. 
1,000 
5,000 
10,000 
16,000 
20,000 
25.000 
80,000 
85,000 
40,000 
46,000 
60,000 
55,000 
60.610 

Ineh. 
0. 
.0000 

.0020 
.0035 
.0060 
.0071 
.0009 
.0145 
.0220 
.0342 
.0406 
.0689 
.0883 

Inch. 

0. 

0. 

.0001 
.0002 
.0005 
.0012 
.0025 
.0057 
.0118 
.0227 
.0368 
.0646 

Initialload. 
Test  disoontinaed. 

Diameter  immediately  in  front  of  band,  5^^01. 
Diameter  2"  forward  of  band,  5''.00. 
Offset  ends  of  band,  "M. 
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oast  iron  fob  gun  and  mobtar  0akbiaqe8. 

Top  Oabbiage  Oasting. 

No.  6732, 

Marks,  T  0  36/ 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10'^ 
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Applied  loads. 

Elonsation 
per  Inch. 

Sucoeaflive 

elongation 

porlnch. 

Permanent 
set. 

Snooeasive 

permanent 

set 

Bemarks. 

Total. 

Per  BQiiare 
Inoli. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

82,000 

23,000 

24,000 

25,000 

26,110 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24.000 

26,000 

26,110 

Inch. 

0. 

.00006 
.00011 
.00017 
.00023 
.00030 
.00037 
.00018 
.00051 
.00059 
.00066 
.00077 
.00085 
.00095 
.00107 
.00110 
.00130 
.00144 
.00150 
.00177 
.00200 
.00220 
.00*248 
.00281 
.00325 

Inch. 
0. 

.00006 
.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00008 
.00000 
.00009 
.00008 
.00010 
.00012 
.00012 
.OOOll 
.00014 

Inch. 
0. 

Inch. 
0. 

Initial  load 
Tensile  strength. 

.00002 

.00002 

.00012 

.00010 

.00015 

.00018 
.00023 
.00020 
.00028 
.00033 
.00044 

.00038 

.00026 

. 

.00124 

.00086 

fractured  1''  from  neck.    Appearance  granular,  light  gray  mottled. 
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CAST  IRON  FOR  GUN  AND  MORTAR  CARRIAGES. 


Upper  Base  Bing  Casting. 


No.  6733, 

Marks,  XT  B  B  36. 
Diameter,  1".129. 
Sectional  area,  1.00  Rqnare  inch. 
Length  of  stem,  10^^ 
Oaaged  length,  10''. 


Applied  loads. 

Elonffatioii 
permoh. 

Saoeessive 

elongation 

per  inch. . 

Penuanent 
set. 

Suocessire 

permanent 

set. 

Remarks. 

TotoL 

Per  sgaare 
inon. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

18,000 

17,000 

18,000 

^19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

82,800 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

U,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,800 

Inch. 

0. 

.00005 
.00012 
.00017 
.00023 
.00029 
.U0036 
.00042 
.00050 
.00058 
.00065 
.00074 
.00082 
.00091 
.00100 
.00109 
.00119 
.00129 
.00140 
.00152 
.00167 
.00180 
.00194 
.00213 
.00282 

Inch. 

0. 
.00005 
.00007 
.00005 
.00006 
.00000 
.00007 
.00006 
.00006 
.00008 
.00007 
.00009 
.00008 
.00009 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.00015 
.00018 
.00014 
.00019 
.00019 

Inch. 
0. 

Inch.      ' 
0. 

Initial  load. 
Tensile  strvngth. 

.00002 

.00002 

.00007 

.06605 

.00020 

.00018 

.00052 

.66082 

J 


Fractured  3'^0  from  neck.  Appearance,  granular,  light  gray,  mottled. 
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CAST  IRON  FOR  GUN  AND  MORTAR  CARRIAGES. 
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Top  Carriage. 

No.  5743. 

Marks,  P  T  0  34. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10''. 


Applied  loads. 

Uongation 
periBoh. 

Saooesalve 

elonsation 

perlnoh. 

Permanent 

set. 

Saoceaslre 
permanent 

set. 

Remarks. 

Total. 

Per  aqnare 
^noh. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

Pounds. 

1,000 

2,000 

8,000 

4.000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24.000 

26,000 

26,000 

27,000 

28,000 

29,020 

Inch. 
0. 
.00006 

.00011 
.00018 
.00028 
.00029 
.00036 
.00042 
.00048 
.00056 
.00062 
.00070 
.00078 
.00086 
.00094 
.00101 
.00110 
.00119 
.00129 
.00139 
•     .00150 
.00160 
.00172 
.00188 
.00202 
.00222 
.00241 
.00260 

Inch, 
0. 

.00008 
.00005 
.00007 
.00006 
.00006 
.00007 
.00006 
.00007 
.00007 
.00008 
.00006 
.00008 
.00006 
.00008 
.00007 
.00009 
.00009 
.00010 
.00010 
.00011 
.00010 
.00012 
.00016 
.00014 
.00020 
.00019 
.00028 

Inch. 
0. 

Inch, 
0. 

IniUAlload. 
Tensile  strength. 

• 

.00008 

.00008 

.00008 

.00008 

.00014 

.00008 

.00035 

.00021 

.00069 

.00034 

, 

Fractured  1.''3  from  neck.  Appearance,  granular,  light  gray,  mottled. 


282 


CAST  IRON  FOB  GUN  AND  MORTAR  CARRIAGES. 


Top  Carriage. 

No.  5744, 

Marks,  P  T  0  34. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10''. 


Applied  loads. 

Elonflfation 
perlnoh. 

Snccessive 

eloneatlon 

perlnob. 

Penoanent 
set. 

Saccessive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 

iDCQ. 

Pounds. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

27,820 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

16,000 

16, 000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,820 

Inch. 

0. 

.00007 
.00011 
.00017 
.00023 
.00029 
.00036 
.00041 
.00049 
.00055 
.00061 
.00069 
.00077 
.00084 
.00092 
.00100 
.00109 
.00118 
.00128 
.00138 
.00149 
.00160 
.00172 
.00188 
.00205 

Inch. 
0. 

.00007 
.00004 
.00006 
.00006 
.C0J06 
.00007 
.00005 
.00008 
.00006 
.00006 
.00008 
.00008 
.00007 
.00008 
.00008 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00012 
.00016 
.00017 

Inch* 

0. 

Intlh, 
0. 

Initial  load. 
Tensile  strength. 

.00002 

.00002 

.00005 

.00008 

.00012 

.00007 

.00036 

.00024 

• 

Fractured  I'M  from  neck.    Appearance,  granular,  light  gray,  mottled. 


OAST   IRON   FOB  6UK  AND   MORTAR   CABRIA6ICS. 

Top  Oabriaob. 

No.  6722. 

Marks,  P  T  0  35. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  10'^ 
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Applied  loads.' 

Elongation 
per  mob. 

Sncoessire 

elonsation 

perlnch. 

Permanent 
set. 

Snccesslve 

permanent 

set. 

Bemarks. 

Total. 

Per  sqtiare 
incn. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

28,420 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

28,420 

Inch. 

0. 

.00006 
.00011 
.00018 
.00022 
.00028 
.00034 
.00041 
.00047 
.00053 
.00061 
.00068 
.00076 
.00084. 
.00002 
.00102 
.00110 
.00121 
.00131 
.00143 
.00156 
.00170 
.00184 
.00200 
.00221 
.00248 
.00266 
.00295 

Inch. 
0. 

.00006 
.00005 
.00007 
.00004 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00008 
.00008 
.00008 
.00010 
.00008 
.00011 
.00010 
.  00012 
.00013 
.00014 
.00014 
.00016 
.00021 
.00022 
.00023 
.00029 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00001 

.00001 

.00003 

.00002 

.00010 

.00007 

.00024 

.00014 

.00060 

.00036 

.00108 

.00048 

Fractured  ^^85  from  neck.  Appearance,  fine  granular,  light  gray, 
mottled.  Fractured  surface  contains  a  spot  of  smooth,  lustrous  metal 
'M8  X  '^30. 
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cast  iron  for  gun  and  mortar  carriages. 

Top  Carriage. 


No.  5742. 

Marks,  P  T  0  38. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10''. 
Gauged  length,  10''. 


Applied  loads. 

JSlongation 
permoh. 

Snccessive 

elongation 

per  inch. 

Permanent 
set. 

Saooessiye 

permanent 

aet. 

Remarks. 

Total. 

Per  sqaare 
Incn. 

Foundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,140 

Founds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,140 

Inch. 
0. 

.00007 
.00013 
.00019 
.00024 
.00031 
.00038 
.00044 
.00061 
.00050 
.00067 
.00074 
.00083 
.00092 
.00102 
.00114 
.00124 
.00137 
.00161 
.00166 
.00183 
.00200 
.00221 
.00242 
.00271 

Inch. 
0. 

.00007 
.00006 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00005 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00009 
.00009 
.00010 
.00012 
.00010 
.00013 
.00014 
.00015 
.00017 
.00017 
.00021 
.00021 
.00029 

.00005 

.00006 

.00012 

.00007 

.00033 

.00021 

.00090 

.00057 

Fractured  ''.5  from  neck.    Appearance,  granular,  gray. 


CAST  IRON  FOB  GUN  AND  MORTAR  CARRIAGES. 


Top  Carriage. 
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No.  5748. 

Marks,  T  0  40. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10'^ 

Ganged  length,  10^^ 


Applied  loads. 

Elonffation 
perlnoh. 

Successive 

eloDgation 

perlnch. 

PermaBent 
set. 

Sucoeesire 

permanent 

set. 

Somarks. 

Total. 

Per  square 
inch. 

Pounds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28.000 

24.000 

24,980 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22.000 

28.000 

24.000 

24.980 

Jneh. 
0. 

.00006 
.00012 
.00018 
.00024 
.00030 
.00038 
.90045 
.00052 
.00061 
.00070 
.00062 
.00092 
.00103 
.00118 
.00184 
.00150 
.00173 
.00198 
.00227 
.00266 
.00812 
.00377 
.00460 

Inch. 
0. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00007 
.00007 
.00009 
.00009 
.00012 
.00010 
.00011 
.00015 
.00016 
.00016 
.00023 
.00025 
.00029 
.00089 
.00046 
.00065 
.00088 

Jneh. 
0. 

Inch. 
0. 

Initial  load. 
TentHe  itrangth* 



;oooo4 

.00004 

"" 

.00022 

.00018 

.00084 

*"'.'00062" 

Fractured  l'^3  firom  neck.    Appearance,  line  granolari  gray. 
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CAST  IBON  FOB  GUN  AND  MORTAB  CABBIAQES. 

Top  GABBiAaB. 


No.  6755. 

Marks,  T  0  45. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonffatlon 
per  Inch. 

SaoceHsive 

eloneatlon 

perlnoh. 

Permanent 
set. 

Suocessive 

permanent 

set. 

Remarks. 

Total. 

Per  BO  nare 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17, 000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

24,900 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21. 000 

22,000 

23,000 

24,000 

24,900 

Inch, 

0. 

.00007 
.00014 
.00021 
.00027 
.00034 
.00042 
.00050 
.00059 
.00067 
.00076 
.  00086 
.00097 
.00109 
.00123 
.00140 
.00158 
.00179 
.  00210 
.  00242 
.00285 
.00340 
.00400 
.00480 

Inch. 
0. 

.00007 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00009 
.00008 
.00009 
.00010 
.00011 
.00012 
.00014 
.00017 
.00018 
. 00021 
. O0U31 
.00032 
.00043 
.00055 
.00060 
.09080 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

••• • •• •••••• 

.00008 

.  00008 

.00024 

.00016 

.00006 

.00072 

"" 

1 

Fractured  at  the  neck.    Appearance,  fine  granulari  dark  gray. 


cast  ibon  fob  gun  and  mobtab  cabbuge& 

Top  Gabbiaob. 

No.  5794* 

Marks,  T  0  56. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10'^ 


28-r 


Applied  loada. 

EloDsation 
per Inch. 

SacoeBaire 

elongation 

per  Inch. 

Permanent 
set. 

Sncceaaive 

Remarks. 

Total. 

Per  square 
incn. 

permanent 
set 

Foundt. 

1,000 

2,000 

3,000 

4,0U0 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

23.000 

24,000 

25,000 

29,310 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,  000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

29,310 

Inch. 

0. 

.00005 
.00012 
.00019 
.  00025 
.00032 
.00040 
.00049 
.00057 
.00064 
.00073 
.00083 
.00095 
.00107 
.00119 
.00131 
.00148 
.00164 
.00183 
.00208 
.00236 
.00264 
.00304 
.00351 
.00407 

Inch. 

0. 

.00005 
.00007 
.00007 
.00006 
.00007 
.00008 
.00009 
.00008 
.00007 
.00009 
.00010 
.00012 
.00012 
.00012 
.00012 
.00017 
.00016 
.00019 
.00025 
.00028 
.00028 
.00040 
.00047 
.00056 

Inch, 
0. 

IncK 
0. 

Initial  load. 

1 

Tensile  strengtb. 

1 

1 

.00004            .00004 

.00017 

.00013 

.00060 

.00043 

.00199 

.00139 

Fractured  V\2  from  neck.    Appearance^  granular,  gray. 
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Top  Carriage. 
No.  5811. 


CHARCOAL  IRON. 

Marks,  T  0  58. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Length  of  stem,  3''. 

Oaaged  length,  3''. 


Applied  loads. 

SlonffHtion 
permcli. 

SncceBsire 

eloneation 

per  inch. 

Permanent 
eet. 

Snoceasive 

permanent 

set. 

Remarks. 

Total. 

Per  Bonare 
incn. 

Founds. 
250 
1,250 
2,500 
3,750 
5,000 
5,250 
5,500 
5,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7.250 
7,500 
7,7U0 

Founds. 
1,000 
5,000 
10,000 
15.000 
20.000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
80,8UO 

Inch, 
0. 

.000287 
.000633 
.001067 
.001900 
.002100 
.002367 
.002733 
.003100 
.003567 
.004200 
.004633 
.005500 
.006233 
.007333 

Ineh. 
0. 

.000267 
.000366 
.000434 
.000833 
.000200 
.000267 
.000366 
.000367 
.000467 
.000633 
.000433 
.  000867 
.000733 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Tennile  strength. 

. 000467 

. 000467 

.001500 

.001033 

.004667 

.003167 

Fractared  ''.35  from  neck.    Appearance,  fine  granular. 
H.  Doc.  143 19 
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CAST  IRON  FOR  GUN  AND  MORTAR  CARRIAGES. 


Top  Oarbiage. 

No.  6809. 

Marks,  T  0  58. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
perlnoh. 

SaccoMive 

elongation 

per  inch. 

Permanent 
aet. 

Saooeeaive 

permanent 

set. 

Remarks. 

Total. 

Per  Bqnare 
inon. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,ooa 

25,000 
27,220 

Pounds. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,220 

Inch, 

0. 

.00005 
.00012 
.00018 
.00025 
.00032 
.00041 
.00049 
.00057 
.00064 
.00073 
.00084 
.00095 
.00107 
.00121 
.00136 
.00154 
.00174 
.00199 
.00231 
.00265 
.00305 
.00360 
.00426 
.00606 

IndL 

0. 

.00006 
.00007 
.00006 
.00007 
.00007 
.00009 
.00008 
.00008 
.00007 
.00009 
.00011 
.00011 
.00012 
. 00014 
.00014 
.00019 
.00020 
.00025 
.00032 
.00034 
.00040 
.00066 
.00066 
.00070 

Ineh. 
0. 

IncK. 
0. 

Initial  load. 

• 

Tensile  strength. 

.00003 

.00003 

.00020 

.00017 

.00080 

.00060 

.00295 

.00216 

Fractured  ^^8  from  neck.    Appearance^  granular,  gray. 


CAST  IBON  FOR  GUN  AND  MORTAB  CARRIAGES. 
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Top  Carriage. 
Ko.  5811. 


CHARCOAL  IRON. 

Marks,  T  0  58. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Length  of  stem,  3'^ 

Gauged  length,  3'^ 


Applied  loads. 

SloDeation 
per Inch. 

Saccesflire 

eloneation 

perinch. 

Penuanent 
set. 

Sncceasive 

permanent 

set. 

Remarks. 

Total. 

Per  80  nare 
inon. 

Founds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
5,500 
5,750 
6,000 
6.250 
8,500 
8,750 
7,000 
7,260 
7,500 
7,7U0 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
30, 8U0 

Jneh. 
0. 

.000287 
.000633 
.001067 
.001900 
.002100 
.002367 
.002733 
.003100 
.003567 
.004200 
.004633 
.005500 
.006233 
.007333 

Inch, 

0. 

.000267 
.000366 
.000434 
.000833 
.000200 
.000267 
.000366 
. 000367 
.000467 
.000633 
.000433 
.000867 
.000733 
.001100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Tennile  strength. 

.000467 

.000467 

.001500 

.001033 

.004667 

.003187 

Fractured  ".35  from  neck.    Appearance,  fine  granalar. 
H.  Doc.  143 19 
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CAST   IRON   FOB   GUN    AND  MORTAR   CARRIAGES. 

Top  OAKr.iAGE. 


No.  68G6. 

Marks,  T  C  75. 

Diameter,  1".129, 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonffatioa 
permoli. 

SuooeBsive 

eloDffatioii 

per  inch. 

Permanent 
set. 

Suooesaive 

permanent 

set 

Bemarks. 

Total. 

Per  square 
tnco. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

83,090 

Poundi. 

1,000 

2.000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25  000 

33.090 

Inch. 
0. 

.ooocrr 

.00013 
.00019 
.00025 
.00030 
.00039 
.00044 
.00051 
.00060 
.00066 
.00074 
.00083 
.00092 
.00101 
.00110 
.00T21 
.00132 
.00145 
.00158 
.00172 
.00189 
.00206 
.00226 
.00252 

Inch, 
0. 

.00007 
'    .(XK)06 
.00006 
.00006 
.00005 
.00009 
.00005 
.00007 
.00009 
'  .00006 
.00008 
.00009 
.00009 
.00009 
.00009 
.00011 
.00011 
.00013 
.00013 
'     .00014 
.00017    ' 
.00017 
.00020 
.00026 

u. 

Inch. 
0. 

Initial  load. 
'  Tensile  slienfi^. 

.0OUO6 

.00006 

.00013 

.00007 

- 

.COU30 

.00017 

•  00082 

.00052 

- 

.-  . 

.... 

Fractured  3"  from  neck.    Appearance^  flue  granular,  light  gray; 
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Top  Carriage. 

No.  5871. 

Marks,  T  0  78. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Ganged  length,  10'^ 


Applied  loads. 

Eloneatloa 
per  Inoh. 

Sacoesaive 

eloD&ation 

per  Inch. 

Permanent 
set. 

SacceMive 

Remarks. 

Total. 

Per  so  nare 
incn. 

permanent 
set. 

Poundi. 

1,000 

2,000 

3,000 

4,000 

5,U0O 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

82,800 

Poundi, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,060 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

82,800 

Inch. 

0. 

.00006 
.00011 
.00017 
.00023 
.00030 
.00037 
.00043 
.00051 
.00050 
.00067 
.00076 
.00084 
.00092 
.00101 
.00111 
.00122 
.00135 
.00147 
.00160 
.00176 
.00192 
.00211 
.00238 
.00260 

Inch, 
0. 
.00006 

.00005 
.00006 
.00006 
.00007 
.00007 
.00006 
.00008 
.00008 
.00008 
.00009 
.00008 
.00008 
.00009 
.00010 
.00011 
.00013 
.00012 
.00013 
.00016 
.00016 
.00019 
.00027 
.00022 

Inch'.      1      Inch. 
0.              1      0. 

Initial  load. 
.Tensile  strength. 

, 

6. 

' 

1 

.00008            .00003 

1 

.00010 

.00007 

_ 

.00029            .00019 

.00080 

.00051 

Fractured  at  the  neck.    Appearance,  fla^  granular,  gray. 
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CAST  IRON  FOR  GUN  AND  MORTAR  CARRIAGES. 


Top  Oabbiagb. 

No.  5889. 

Marks,  T  0  82. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10". 


Applied  loads. 

ElonsAtion 
permch. 

Saccesfdve 

elongation 

per Inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Remarks. 

Total. 

Per  aquare 
inoh. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,720 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,720 

Inch, 

0. 

.00007 
.00013 
.00019 
. 00026 
.00033 
.00040 
.00049 
.00056 
.00063 
.00072 
.00081 
.00091 
.00108 
.00118 
.00130 
.00147 
.00168 
.00185 
.00212 
.00240 
.00273 
.00311 
.00360 
.00425 

Inek. 
0. 

.00007 
.00006 
.00006 
.00007 
.00007 
.00007 
.00009 
.00007 
.00007 
.00009 
.00009 
.00010 
.00012 
.00015 
.0OU12 
.00017 
.00021 
.00017 
.00027 
.00028 
.00033 
.00038 
.00049 
.00065 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

*".'666oi 

.00001 

.00006 

.00005 

.00021 

.00015 

. 00073 

.00052 

*••••*••*••* 

.00288 

.00160 

Tensile  strength. 

Fractured  at  the  neck.    Appeari^nce,  fine  granular,  gray. 
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Top  Oabbiagb. 
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No.  5898. 

Marks,  T  C  89. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^^ 

Guaged  length,  10". 


Applied  loads. 

EloDsatlon 
per  inch. 

Saccessive 

elongation 

perinch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

« 

Total. 

Per  square 
Incli. 

Remarks. 

1 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28.000 

24,000 

35.000 

82,780 

Pounds. 

1.000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

82,780 

Ineh. 
0. 
.00007 
.00012 
.00018 
.00023 
.00029 
.00035 
.00041 
.00049 
.00056 
.00063 
.00071 
.00080 
.00089 
.00100 
.00110 
.00120 
.00138 
.00148 
.00162 
.00182 
.00206 
.00228 
.00260 
.00298 

Inch. 

0. 
.00007 
.00006 
.00006 
.00005 
.00000 
.00006 
.00006 
.0C008 
.00007 
.00007 
.00008 
.00009 
.00009 
.00011 
.00010 
.00010 
.00013 
.00015 
.00014 
•      .00020 
.00024 
.00022 
.00032 
.00038 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

i 

.00001    1        .00004 

.00011 

.00007 

.00039 

.00028 

.00122 

.00083 

•  •••••■•••■•, 

Fractured  1"  from  neck.    Appearance,  granular,  gray. 
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cast  iron  fob  gun  and  mortar .  carriagea 

Top  Garbiaoe. 


No.  5910. 

Marks,  T  0  93. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 

- 

EloneatioD 
per  mch. 

SnccessiTe 

elongation 

per Inoh. 

Permanent 
set. 

SaooeaaiTe 

permanent 

aet. 

• 

Remarks. 

Total. 

Per  square 
Incn. 

Poundt, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Inch* 

0. 

.00007 
.00013 
.00020 
.00028 
.00035 
.00041 
.00050 
.00059 
.00067 
.00077 
.00086 
.00097 
.00108 
.00120 
.00136 
.00152 
.00170 
.00195 
.00221 
.00261 

Inch. 

0. 

.00007 
.00006 
.00007 
.00008 
.00007 
.00006 
.00009 
.00009 
.00008 
.00010 
.00009 
.00011 
.00011 
.00(»12 
.00016 
.00016 
.00018 
.00025 
.00026 
.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00008 

.00008 

.00021 

.00013 

.00079 

.00058 

Fractured  2"  from  neck.    Appearance,  granular,  gray,  spongy  spot 
at  place  of  fracture. 
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Chassis. 

No.  5834. 

Marks,  0  H  61. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10". 


1 
Applied  loads. 

1 

Elongation 
per  inch. 

SnocesslTe 

elongation 

perlnch. 

Permanent 
set. 

SncceasiTe 

permanent 

set. 

Bemarks. 

1 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17.000 

18,000 

lO.UOO 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

31,240 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,840 

Ineh, 

0. 

.00007 
.00013 
.00020 
.00028 
.00035 
.00042 
.00050 
.00058 
.00068 
.00076 
.00084 
.00093 
.00103 
.00115 
.00128 
.00140 
.00153 
.00169 
.00188 
.00210 
.00232 
.00255' 
.00282 
.00325 

Inch, 
0. 
.00007 

Inch, 
0. 

Ineh, 
0. 

Initial  load. 
Tensile  strength. 

.00006 
.00007 
.00008 

i" 

.00007 
.00007 
.00008 
.00008 
.00010 
.00007 
.00009 
.00009 
.00010 
.00012 
.00013 
.00012 
.00013 
. 00016 

1 

.00007 

.00007 

. 

.00018 

.00011 

, 

.00019 
.00022 
.00022 
.00028 
*  00027 

.00043 

.00025 

•■••••••■••• 

» 

•     .00048 

.00181 

.00088 

Fractnred  at  the  neck.    Appearance^  fine  granular,  gray. 
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Top  GABBiAaiB. 

No.  5910. 

Marks,  T  C  93.        . 
Diameter,  l'M29. 
Sectional  area,  1.00  sqaare  inch. 
Length  of  stem,  10". 
Gauged  length,  10''. 


Applied  loads. 

Elongation 
per  inch. 

Sacceesire 

elongation 

per  in  oh. 

Permanent 
set. 

SaccessiTe 

pennanent 

set. 

• 

Remarks. 

Total. 

Per  sqnare 
Inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Inch, 

0. 

.00007 
.00013 
.00020 
.00028 
.00035 
.00041 
.00050 
.00059 
.00067 
.00077 
.00086 
.00097 
.00108 
.00120 
.00136 
.00152 
.00170 
.00195 
.00221 
.00261 

Inch. 

0. 

.00007 
.00006 
.00007 
.00008 
.00007 
.OOOOfi 
.00009 
.00009 
.00008 
.00010 
.00009 
.00011 
.00011 
.00012 
.00016 
.00016 
.00018 
.00025 
.00026 
.00040 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00008 

.00008 

.00021 

.00013 

.00079 

.00058 

Fractared  2^'  from  neck.    Appearance,  granular,  g^a^y?  spongy  spot 
at  place  of  fracture. 
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'  Chassis. 

No.  5834. 

Marks,  0  H  61. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SnoceuiTo 

elongation 

perlnch. 

Permanent 
set. 

Sacoeasive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 

inch. 

1 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

18.000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

81,240 

Poxtndt. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

.      24,000 

25,000 

81,240 

Inch, 

0. 

.00007 
.00013 
.00020 
.t)0028 
.00035 
.00042 
.00050- 
.00058 
.00068 
.00075 
.00084 
.00093 
.00103 
.00115 
.00128 
.00140 
.00153 
.00160 
.00188 
.00210 
.00232  - 
.00255' 
.00282 
.00325 

Ineh. 
0. 

.00007 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strengths 

.00006 
.00007 
.00008 
.00007 

1 

1 

' 

1 

.00007 
.00008 
.00008 
.00010 
.00007 
.00009 
.00009 

....•••....'  -        - 

.00007 

.00007 

. 

.00010 

.00012 
.00013 
.00012 
.00018 
.00016 
.00010 
.00022 

.00018 

.00011 

.00043 

.00025 

.00022 
.00028 
. 00027 

t 



, .  ■ 

.00048 

""'."ooiii" 

.00088 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Top  OARRiAGiE. 


No.  6910. 

Marks,  T  0  93. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10'^ 


Applied  loads. 

Elongation 
per  Inch. 

SnccessiTe 

elongation 

per  in  oh. 

Permanent 
set. 

SaoceeaiTe 

permanent 

set. 

• 

Remarks. 

Total. 

1 

Per  square 
Incn. 

Poundf. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,04)0 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

Ineh. 

0. 

.00007 
.00013 
.00020 
.00028 
.00035 
.00041 
.00050 
.00059 
.00067 
.00077 
.00086 
.00097 
.00108 
.00120 
.00136 
.00152 
.00170 
.00195 
.00221 
.00261 

Ineh. 

0. 

.00007 
.00006 
.00007 
.00008 
.00007 
.00006 
.00009 
.00009 
.00008 
.00010 
.00009 
.00011 
.00011 
.00012 
.00016 
.00016 
.00018 
.00026 
.00026 
.00040 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strengih. 

.00008 

.00008 

.00021 

.00013 

.00079 

.00058 

Fractured  2^'  from  neck.    Appearance,  granular,  gray,  spongy  spot 
at  place  of  fracture. 
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Chassis. 

No.  5834. 

Marks,  0  H  61. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Pounds. 
1,800 
2,000 
8,000 
4,000 
6,000 

e,ooo 

7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16^000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
81,240 


EloDfCfttion 

Per  square    Verinch. 
inch. 


Poxmdt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

31,840 


In^. 

0. 

.00007 
.00013 
.00020 
.t>0028 
.00035 
.00042 
.00050 
.00058 
.00068 
.00075 
.00084 
.00003 
.00108 
.00115 
.00128 
.00140 
.00153 
.00169 
.00188 
.00210 
.00232 
.00255' 
.00282 
.00325 


SuocesslTe  !>«-„-.«„_* 
elongation  ,  Pwrnanent 

perlnch.  ■**'• 


Inch. 

0. 

.00007 
.00006 
.00007 
.00008 
.00007 
.00007 
.00008 
.00008 
.00010 
.00007 
.00009 
.00009 
.00010 
.00012 
.00013 
.00012 
.00013 
.00016 
.00019 
.00022 
.00022 
.00023 
•60027 
.00043' 


Saocessive 

permanent 

set. 


Inch. 
0. 


Inch. 
0. 


.00007 


.00018 


.00043 


.00007 


.00011 


.00025 


.00131 


.00088 


Remarks. 


Initial  load. 


Tensile  strengths 


Fractored  at  the  neck.    Appearance,  fine  granular,  gray. 
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Ohassis. 

No.  6870. 

Marks,  0  H  77. 

Diameter,  I'M  29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Piiundt. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

28,810 


Per  square 
incn 


Elonffation 
per  Inch. 


Pound$. 

1,000 

2,000 

8,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23.000 

23,310 


Inch. 

•0. 
.00007 
.00014 
.00021 
.00030 
.00039 
.00049 
.00058 
.00068 
.00079 
.00091 
.00104 
.00119 
.00134 
.00154 
.00171 
.00196 
.00238 
.00204 
.00300 
.00364 
.00437 
.00523 


I 


Saccessire 

elongation 

perinch. 


Inch. 
0. 

.00007 
.00007 
.00007 
.00009 
.00009 
.00010 
.00009 
.00010 
.00011 
. 0U012 
.00013 
.00015 
.00016 
.00020 
.00017 
.00025 
.000i2 
.00026 
.00036 
.00064 
.00073 
.00086 


Permanent  8«ccessiye 
permanent 
set. 


set. 


Inch. 
0. 


Inch, 
.0 


' 

.00011 

.00011 

.00038 

.00027 

.00126 

.00088 

Bemarks. 


Initial  load. 


Tensile  ttrenf^th. 


Fractured  at  middle  of  stem.    Appearance^  granular,  gray. 
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801 


Chassis. 

No.  5880. 
Marks,  0  H  79. 
Diameter,  1".129. 
Sectional  area,  1.00  sqaare  inch. 
Length  of  stem,  10". 
Gauged  length,  10''. 


Applied  loads. 

T71  A,«»  «•»  *  t  .M.«« 

Successive 

Permanent 
set. 

Sacceflsire 

Total. 

Per  square 
incn. 

^rfSih      elongation 
P*'  '°<'^-      perlnch. 

X>ermanent 
set. 

Bemarks. 

Pounds, 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

32,580 

Pounds. 

1,000 

2, 000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13,U00 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

32.580 

Inch. 
0. 

.00007 
.00012 
.00018 
.00024 
.00030 
.00037 
.00043 
.00050 
.00058 
.00066 
.00074 
.00083 
.00091 
.00101 
.00111 
.00123 
.00136 
.00140 
.00165 
.00182 
.00200 
.00224 
.00250 
.00289 

Ineh. 

0. 

.00007 
.00005 
.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00008 
.000U8 
.00008 
.00009 
.00008 
.  00010 
.00010 
.00012 
.00013 
.00013 
.00016 
.00017 
.00018 
.00024 
.00026 
.000^ 

Ineh. 
0. 

Ineh. 
0. 

InitialloAd. 
Tensile  strengtti. 

1 

.^^^..,..,..1 .., 

.00004 

.00004 

.00014 

.00010 

.00038 

.00024 

.00117 

.00079 

Fractured  at  the  neck.    Appearance,  fine  granular,  light  gray. 
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Chassis. 

No.  5887. 

Marks,  C  H  80. 

Diameter,  1".129. 
Sectional  area,  1.00  sqaare  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loadB. 


TotaL 


Poundi. 

1,000 

2,000 

3,000 

4,000 

6,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

]8,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,020 


Per  square 
incn. 


Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

30,020 


Eloneation 


Saoceasire 


'p«1^oh.    ^-S«- 


Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00030 
.00038 
.00046 
.00053 
.00060 
.00068 
.00078 
.00087 
.00097 
.00107 
.00120 
.00135 
.00150 
.00162 
.00178 
.00194 
.00216 
.00239 
.00268 
.00299 


Inch. 

0. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00007 
.00007 
.00008 
.00010 
.00009 
.00010 
.00010 
.00018 
.00015 
.00016 
.00012 
.00016 
.00016 
.00022 
.00023 
.00029 
.00031 


Permanent 
set. 


Sncoesaire 

permanent 

set. 


Inch. 
0. 


Inch. 
0. 


Bemarks. 


Initial  load. 


,00003 


.00003 


.00012 


00037 


.00106 


.00009 


.00026 


.00009 


Tensile  strength. 


Fractured  ^^76  irom  neck.    Appearance^  granular,  gray. 
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No.  5892. 

Marks,  0  H  83. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^'. 

Ganged  length,  10''. 


Applied  loads. 

Elongation 
per  mch. 

Snooesaive 

elonfration 

per  inch. 

Permanent 
set. 

Snceesaive 

permanent 

set. 

Remarks. 

Total. 

Peraquare 
inch. 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10.000 

11.000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

2;J,  000 

24,000 

Poimds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

Inch. 

0. 

.00005 
.00011 
.00017 
.00023 
.00030 
.00037 
.00044 
.00051 
.00059 
.00068 
.00077 
.00085 
.00096 
.00106 
.00116 
.00130 
.00143 
.00160 
.00180 
. 00200 
.  00230 
.00258 
.00298 

Ineh. 

0. 

.00005 
.00006 
.00006 
.00006 
.00007 
.00007 
.00007 
.00007 
.00008 
.00009 
.00009 
.00008 
.00011 
.00010 
.00010 
.00014 
.00013 
.00017 
.00020 
.00020 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00004 

.00004 

.00014 

.00010 

* 

"• 

.00043 

.00029 

.00030 

.00028 
.00040 



:'*         ' 

Fractured  2''.6  from  neck.  Appearance,  fine  granular,  gray.  Spongy 
surface  of  stem  in  vicinity  of  fracture.  Smooth  rounded  lump  of  metal 
''•40  X  '^25  in  the  fractured  surface. 
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Chassis. 

No.  5896. 

Marks,  O  H  88. 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


ToUl. 


Poundi. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13, 000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

28,000 

24,000 

25.000 

30, 020 


Per  smiare 
Inch. 


Pound^l. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,00<> 

7,000 

8,000 

0.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30, 020 


Eloneatlon 
per  inoh. 


Inch. 
0. 

.00006 
.00011 

.00018 
.00023 
.00030 
.00038 
.00044 
.00051 
.00060 
.00069 
.00078 
.00088 
.00098 
.00109 
.  00120 
.00133 
.00149 

.ooior 

.00189 
.00207 
. 00235 
. 00268 
.00310 
.00360 


Saocesulve 

elun  cation 

per  inch. 


Inch, 

0. 

.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00006 
.00007 
.00009 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00013 
.00016 
.00018 
. 00022 
.00018 
.00028 
.00033 
.00042 
.00050 


Permanent 
set. 


Snccessive 

permanent 

set. 


Bemarks. 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


.00005 


.00005 


00015    I        .00010 


00050 


.000J5 


00172 


.00122 


Tensile  strength. 


Fractured  ".55  from  neck.    Appearance,  fine  granular,  light  gray. 
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Chassis  Rail. 


No.  5899. 

Marks,  O  R  90. 

Diameter,  1".129. 

Sectional  area,  1.00  square  incli. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total 


Pounds, 

1,000 

2,000 

3,000 

4,000 

S,000 

6,000 

7,000 

8,000 

9,000 

.10,000 

11,000 

12,000 

13,000 

U,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,810 


Per  square 
incb. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,810 


'^  I   per  inch. 


Inch. 
0. 

.00007 
.00012 
.  00018 
.00023 
.00030 
.00038 
.00045 
.00051 
.00000 
.00069 
.00079 
.00088 
.00099 
.00109 
.00120 
.00134 
.00149 
.00168 
.00189 
.00210 
.00233 
.00270 
.00307 
.00358 


Inch. 
0. 

.00007 
.00005 
.00006 
.00005 
.00007 
.00008 
.00007 
.00006 
.00009 
.00009 
.00010 
.00009 
.00011 
.00010 
.00011 
.00014 
.00015 
.00019 
.00021 
.00021 
.00023 
.00037 
.00037 
.00051 


Fennanent 
set. 


Inch. 
0. 


Succeaaiye 

permanent 

set. 


Remarks. 


Inch, 
0. 


.00007 


.00007 


.00018 


.00011 


.00052 


.00034 


.00170 


.00118 


Initial  load. 


Tensile  strength. 


Fractured  ".75  from  neck.    Appearance,  granular,  gray. 
H.  Doc.  143 20 
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Ohassis  Bail. 

No.  6909. 

Marks,  0  R  92. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  leugtb,  10". 


Applied  loads. 

Elongation 
per  inch. 

Sncoesaive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

BemarkB. 

Total. 

Per  sqaare 
incD. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24.000 

25,000 

27,410 

Pounds. 

1,000 

2,000 

3.000 

4,000 

.       6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,060 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27, 410 

Ineh. 

0. 

.00007 
.00013 
.00020 
.00027 
.00033 
.00041 
.00050 
.00058 
.00067 
.00072 
.00080 
.00092 
.00106 
.00119 
.00183 
.00149 
.00163 
.00185 
.00208 
.00233 
.00266 
.00305 
.00348 
.00405 

Ineh. 
0. 
.00007 
.00006 
.00007 
.00007 
.00006 
.00008 
.00009 
.00008 
.00009 
.00005 
.00008 
.00012 
.00014 
.00013 
.00014 
.00016 
.00014 
.00022 
.00023 
.00025 
.00033 
.00039 
.00043 
.00057 

Ineh. 

0. 

Ineh. 
0. 

IniUal  load. 
Tensile  strength. 

.00006 

.00006 

.00019 

.00013 

.00061 

.00042 

.00205 

.00144 

1 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Chassis  Rail, 

No.  5913. 

Marks,  0  B  95. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

ElonffatioD 
per  Inch. 

SucceBBive 

elongation 

per  inch. 

Permanent 
set. 

SucceBBive 

permanent 

set. 

Bemarka. 

Total. 

Per  aauare 
inco. 

Poundt. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

27,690 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

27,000 

Inch. 

0. 

.00006 
.00012 
.00019 
.00024 
.00031 
.00039 
.00047 
.00054 
.00062 
.00071 
.00081 
.00093 
.00105 
.00118 
.00133 
.00150 
.00170 
.00192 
.00221 
.00260 
.00305 
.00360 
.00415 
.00520 

Inch. 
0. 

.00006 
.00006 
.00007 
.00005 
.00007 
.00008 
.(K)008 
.00007 
.00008 
.00009 
.00010 
.00012 
.00012 
.00013 
.00015 
.00017 
.00020 
.00022 
.00029 
.00039 
.00045 
.OOOM 
.00055 
.00105 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00008 

.00008 

•*••*••■•••• 

.00022 

.00014 

.00081 

.00059 

.00322 

.00241 

1 ■ 

1 

1 

Fractured  ".2  from  neck.    Appearance,  fine  granular,  light  gray. 
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Chassis  Bail. 

No.  5914. 

Marks,  C  R  96. 

Diameter,  1".129. 

Sectional  area,  1.00  square  incli. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loada. 


Total. 


Foundt. 

1,000 

2«000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

38,000 

14,000 

15,000 

16,000 

17,000 

18, 000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,810 


Per  aqnare 
inch. 


PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,810 


per  inch.      ^/^^^^  ,        set.         ^  »«". 


Inch. 
0. 

.00005 
.00011 
.00017 
.00022 
.00029 
.00035 
.00042 
.00050 
.00058 
.00065 
.00074 
.00083 
.00003 
.00103 
.00114 
.00127 
.00141 
.00158 
.00177 
.00197 
.00221 
.00248 
.00280 
.00330 


Inch. 
0. 

.00005 
.00006 
.00006 
.00005 
.00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00009 
.  00009 
.00010 
.00010 
.00011 
.00013 
.00014 
.00017 
.00010 
.00020 
.00024 
.00027 
.00032 
.00050 


Inch. 


Inch. 


0. 


0. 


.00003 


.00003 


.00014 


.00011 


.00043 


.00029 


.00147 


.00104 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  2^.7  from  neck.    Appearance^  granular,  gray. 
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Chassis. 

No.  5917. 

Marks,  0  E  97. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

LeDgth  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloneatloD 
perinoh. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

88,920 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

83,920 

Inch. 

0. 

.00006 
.00011 
.00017 
.00022 
.U0029 
.00035 
.00040 
.00048 
.00056 
.00063 
.00069 
.00078 
.00087 
.00096 
.00105 
.00116 
.00128 
.00140 
.00157 
.00173 
.00190 
.00216 
.00240 
.00275 

Inch. 

0. 

.00006 
.00005 
.00006 
.00005 
.00007 
.00006 
.00005 
.00008 
.00008 
.00007 
.00006 
.00009 
.00009 
.00009 
.00009 
.00011 
.00012 
.00012 
.00017 
.00016 
.00017 
.00026 
.00024 
.00035 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

•  •  •  •• 

.00002 

.00002 

.00009 

.00007 

.00031 

.00022 

.00102 

.00071 

Fractured  ".95  from  neck.    Appearance,  fine  granular,  gray. 
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Chassis. 

No.  6938. 

Marks,  OR  100. 

Diameter,  1^M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loads. 

Elon^tion 
per  inch. 

Sacceeaiye 

elonffation 

perlncb. 

Permanent 
set. 

Saccessive 

permanent 

set. 

Eemarka. 

Total. 

Per  Bonare 
incn. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,020 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31.020 

Ineh. 
0. 

.00007 
.00012 
.00019 
.00026 
.00032 
.00039 
.00047 
.00052 
.00060 
.00070 
.00079 
.00088 
.00098 
.00108 
.00120 
.00130 
.00142 
.00150 
.00177 
.00203 
.00230 
.00253 
.00281 
.00826 

Inch. 
0. 
.00007 
.00005 

Ineh. 

0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00007 
.00007 
.00006 
.00007 

.00008 
.00005 
.00008 
.00010 
.00009 
.00009 
.00010 
.00010 
.00012 
.00010 
.00012 
.00017 
.00018 
.00026 
.00027 
.00023 
.00028 
.00015 

.00004 

.00004 

i 

.00015 

.00011 

' 

.00042 

.00027 

.00139 

.00097 

•••••             ••• 

Fractured  at  the  neck.    Appearance,  uniform  granular,  gray. 
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Chassis  Bail. 

No.  6977. 

Marks,  0  B  102. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  iuch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
per  Inch. 

Sncceesive 

1 

Permanent 
set. 

SncceMive 

permanent 

set. 

Remarks. 

1 

Total. 

Per  square 
inch. 

olonffation 
per  inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

18,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

30,810 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

80,310 

Ineh. 

0. 

.00006 
.00013 
.00019 
.00025 
.00031 
.00088 
.00046 
.00052 
.00050 
.00068 
.00076 
.00086 
.00097 
.00105 
.00113 
.00124 
.00187 
.00148 
.00159 
.00173 
.00189 
.00207 
.00222 
.00247 
.00273 

Ineh. 
0. 
.00006 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Teqsile  strength. 

.00007 
.00006 

1 

.00006 
.00006 
.00007 
.00008 

.00006 
.00007 
.00009 
.00008 

' 

.00004 

.00004 

1 

.00010 
.00011 
.00008 
.00008 
.00011 
.00013 
.00011 
.00011 
.00014 
.00016 
.00018 
.00015 
.00025 
.00026 

.00010 

.00006 

••*••*••"**• 

.00028 

"".ooois 

1 

.00070 
.00087 

.00042 
.00017 

Fractured  ".2  item  neck.    Appearance,  granular,  light  gray. 
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Base  Ring. 

No.  6747. 

Marks,  P  B  R  39. 

Diameter,  1".129. 

Sectional  area,  1.00  square  incli. 

LeDgtb  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Tiicli. 

Successive 

eloii  fiat  ion 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

BemarkB. 

Total. 

Per  80  aare 
incii. 

Pounds, 

1,000 

2,000 

8,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,120 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

1?,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

27,120 

Inch. 

0. 

.00006 
.000]  2 
.00018 
.00024 
.00031 
.00038 
.00044 
.00051 
.(H)059 
.00067 
.00076 
.00085 
.00097 
.00108 
.00121 
.00139 
.00153 
.00178 
. 00202 
.00232 
.00270 
.00325 
.00370 
.00460 

Ineh. 
0. 

.00006 
.00006 
.00006 
.00006 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00009 
.00009 
.00012 
.00011 
.00018 
.00018 

Inch. 
0. 

Ineh. 

0. 

Initial  load. 
Tensile  strength. 

" 



.00003 

.00003 

' 

1 

.00018            .00015 

' 

.00014 

.00020 
.00029 
.00030 
.00038 
.00055 
.00045 
.00090 

.00068 

.00050 

.00272 

.00204 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Base  Ring. 

No.  6749. 

Marks,  B  R  41. 

Diameter,  l'M29. 

Sectional  area,  l.()0  square  incli. 

Length  of  stem,  10". 

Ganged  length,  10". 


1 
Applied  loads. 

EloDgation 
permcb. 

SiicceMive 

olongation 

per  Inch. 

PermanoDt 
set 

Snooesaive 

permanent 

set 

fiemarks. 

Totid. 

Per  square, 
inch. 

Pounda, 

1,000 

2,000 

8,000 

4,000 

5,0'JO 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,160 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

10,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,160 

Inch, 

0. 

.00004 
.00010 
.00016 
.00022 
.00029 
.00035 
.00042 
.00049 
.00056 
.00064 
.00071 
.00082 
.00091 
.00101 
.00112 
.00127 
.00140 
.  00154 
.00173 
.00193 
.00220 
.00252 
.00291 
.00333 

Inch. 

0. 

.00004 
.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00007 
.00007 
.00008 
.00007 
.00011 
.00009 
.00010 
.00011 
.00015 
.00013 
.00014 
.00019 
.00020 
.00027 
.00032 
.00089 
.00042 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

. 

1 

.00002 

.00002 

.00011 

.00009 

1 

.00046 

.00035 

.00154 

.00108 

Fractured  1".8  from  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  5761. 

Marks,  B  B  42. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Leugth  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elon^tion 
per  inch. 

Successive 

Permanent 
set. 

Successive 

Remarks. 

Total. 

Per  square 
inch. 

elongation 
per  Inch. 

permanent 
set. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

U,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,860 

P<ntnds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,860 

Jneh. 

0. 

.00006 
.00012 
.00018 
.00024 
.00030 
.00038 
.00044 
.00052 
.00060 
.00068 
.00077 
.00087 
.00096 
.00107 
.00119 
.00131 
.00147 
.00162 
.00181 
.00203 
.00228 
.00254 
.00288 
.00336 

Inch. 

0. 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00009 
.00010 
.00009 
.00011 
.00012 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

■ 

, 

1 

.00004 

.00004 

.00015 

.00011 

.00012 
.00016 

.00015 
.00019 
.00022 
.00025 
.00026 
.00034 
.00047 

.00050 

.00035 

.00160 

.00110 

■  •••••••*••• 

Fractured  2^.4  from  neck.    Appearance,  fine  granular,  gray. 
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Base  Ring. 

No.  6764. 

Marks,  B  B  43. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10". 


Applied  loads. 


Total. 


Poundt. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

U,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,100 


Per  Muare 
inco. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11, 000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.100 


EloDf^tion 
I>er  inch. 


Inch, 
0. 

.00006 
.00012 
.00019 
.00025 
.00031 
.00039 
.00047 
.00053 
.00061 
.00069 
.00078 
.00087 
.00097 
.00107 
.00118 
.00131 
.00145 
.00159 
.00178 
.00200 
.00218 
.00246 
.00275 
.00884 


Successive  permanent  Successive 

eloneatiou         ._♦  permanent 

per  inch.  set. 


Inch. 
0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00008 
.00009 
.00009 
.00010  : 
.00010  I 
.00011 
.00013  I 
.00014 
.00014 
.00019 
.00022 
.00018 
.00028 
.00029 
.00050 


In^. 

0. 


.00003 


00011 


.00038 


.00138 


/ncA. 
0. 


.00003 


.0CO08 


.00027 


.00100 


Remarks. 


Initial  load. 


Tensile  itrengtli. 


Fractured  1''  from  neck.    Appearance,  Ane  granular,  dark  gray. 
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Base  King. 

No.  5756. 

Marks,  L  B  R  44. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 


Total. 


Founds. 

1,000 

2,000 

8.000 

1,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,500 


Per  sqnare 

iDCU. 


Pountli. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12, 000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,500 


Elongation 
per  incb. 


Inch. 
0. 

.00007 
.00012 
.00018 
.  00024 
.00030 
.00038 
.00045 
.00051 
.00059 
.00068 
.00078 
.00086 
.00097 
.00106 
.00117 
.00180 
.00145 
.00160 
.00179 
.  0(>200 
.00223 
.  00252 
.00292 
.00343 


Successive  permanent '  Successive 

elongation   ^""""^"^  permanent 

perlnch.  \        •®^'   ,    set. 


Inch. 

0. 
.00007 
.00005 
.00006 
.00006 
.00006 
.00008 
.00007 
.00006 
.00008 
.00009 
.00010 
.00008 
.00011 
.00011 
.00011 
.00013 
.00015 
. 00015 
.00019 
.00021 
.00023 
.00029 
.00040 
.00051 


Inch. 

0. 


Inch. 
0. 


Remarks. 


Initial  load. 


. 00005 


.00005 


.00014 


.00009 


.00049 


. 00035 


.00160 


.00111 


Tensile  strengtii. 


Fractured  1".40  from  neck.    Appearance,  fine  granular,  dark  gray* 
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Base  Ring. 

Xo.  5762, 
Marks,  B  R  47. 
Diameter,  l'M29. 
iSectioDal  area,  1.00  square  incb. 
Length  of  stem,  10". 
Gauged  length,  10''. 


Applied  loads. 

Eloneation 
per  inch. 

Sacceasire 

eloDsation 

perlncb. 

Permaneot 
set. 

Sncceasive 

permanent 

set. 

Reiuarka. 

Total. 

Per  square 

iDCD. 

Poundt. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

a2.ooo 

23,000 
24,000 
25,000 
28.130 

Poundt. 

1,000 

2,000 

8,000 

4,U0O 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,130 

Inek. 
0. 

.00006 
.00010 
.00015 
.00021 
\  00027 
.00034 
.0004] 
.00047 
.00055 
.00064 
.00075 
.00085 
.00096 
.00107 
.00118 
.00133 
. 00148 
.00167 
.00188 
.00211 
.00232 
.00268 
.00308 
.00368 

Inch. 

0. 

.00005 
.00005 
.00005 
.00006 
.00006 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  strength. 

1    . 

...... ......!•.. ...•..•■• 

.00007 
.00007 
.00006 
.00008 
.00009 
.00011 
.00010 
.00011 

' 

.00005 

.00005 

1 

.00011 
.00011 
.00016 
.00015 
.00019 
.00021 
.  00023 
.00021 

.00017 

.00012 

1 ,. 

.1 

*  ■  ■                                   t 

.00050 

.00033 

.00036 
.00040 
.00060 

1 

.00172 

.00122 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  6766. 

Marks,  B  E  49. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10''. 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
per  Inch. 

Successive 

eloDgatlon 

per  iiicb. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 
1 

Total. 

Per  nqnare 
inch. 

Pinaids. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

%4,000 

25,000 

26,980 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26.000 

26,980 

Inch, 

0. 

.00007 
.00012 

Inch. 
0. 

.00007 
.00005 

IfUh. 

0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.  00019    r        -  00007 

.00026 
.00033 
.00039 
.00048 
.00056 
.00065 
.00072 
.00082 
.00093 
.00106 
.00119 
.00136 
.00156 
.00176 
.00204 
.00235 
.00275 
.00323 
.00375 
.00464 
.00570 

.00007 
.00007 
.00006 
.00009 
.00006 
.00009 
.00007 
.00010 
.00011 
.00013 
.00013 
.00017 
.00020 
.00020 
.00028 
.00031 
.00040 
.00048 
.00052 
.00069 
.00106 

.00003 

.00003 

.00018 

.00015 

.00085 

.00067 

.00361 

'"".00276" 

Fractured  V'.3  from  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  5769. 

Marks,  B  R  51. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length.  10". 


Applied  loands. 

Elongation 
per  inch. 

SucoeAsive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 

PottndM, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

26,990 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,990 

Inch. 

0. 

.00006 
.00012 
.00018 
.00023 
.00030 
.00038 
.00046 
.00053 
.00061 
.00070 
.00080 
.00091 
.00108 
.00118 
.00183 
.00151 
.00171 
.00197 
.00228 
.00258 
.00305 
.00359 
.00429 
.00619 

Ineh. 
0. 

.00006 
.00006 
.00006 
.00005 
.00007 
.00008 
.00008 
.00007 
.00008 
.00009 
.00010 
.00011 
.00012 
.00016 
.00015 
.00018 
.00020 
.00026 
.00031 
.00030 
.00047 
.00054 
.00070 
.00090 

Inch. 
0. 

IneK 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00006 

_.,.,.,.,_._ 

.00022 

.00016 

.00086 

.00064 

.00319 

.00283 

Fractured  at  the  neck.    Appearance,  granular,  gray. 
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Base  King. 

No.  5780. 

Marks,  L  B  B  53. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
per  inch. 

Successive 

eloDgntion 

per  inch. 

Permaneot 
set. 

Sucoesiiye 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incQ. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,120 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,120 

Inch. 
0. 

.00008 
.00014 
.00020 
. 00028 
.00035 
.00042 
.00050 
.  00058 
. 00067 
.00070 
.00086 
.00096 
.00107 
.00119 
.00131 
.00147 
.00164 
.00184 
.00210 
.00234 
. 00270 
.00305 
.00358 
.00410 

Inch. 
0. 

.00008 
.00006 
.00006 

1 

Inch.             Inch. 
0.                    0. 

Initial  load. 
Tensile  strength. 

.....a.. ••.•!.  ........... 

i 

.00008 
.00007 
.00007 
.00008 

] 

.00008 
.00009 
.00009 
.00010 
.00010 
.00011 
.00012 
.  00012 
.00016 
.00017 
.00020 
.00026 
.00024 
.00036 
.00035 
.00053 
.00052 

.00005 

.00005 

.00019 

.00014 

.00062 

.00043 

.00209 

. 00147 

;              1 

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Base  Ring. 


No.  5788. 


Marks,  B  E  54. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  loads. 

Elongation 
periuoh. 

Sncceosive 

eloDsatiou. 

per  Inch. 

Pennanent 
set. 

Sacoesaive 

permanent 

aet. 

Hemarka. 

Total. 

Per  sqnare 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

29,180 

Pound: 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

29,180 

Inch. 

0. 

.00007 
.00013 
.00020 
.00028 
.00035 
.00041 
.00049 
.00050 
.00067 
.00075 
.00085 
.00096 
.00108 
.00110 
.00131 
.00147 
.00163 
.00181 
.00203 
.00226 
.00254 
.00286 
.00331 
.00379 

Ineh. 
0. 

.00007 
.00006 
.00007 
.00008 
.00007 
.00006 
.00008 
.00010 
.00008 
.00008 
.00010 
.00011 
.00012 
.00011 
.00012 
.00016 
.00016 
.00018 
.00022 
.00023 
.00028 
.00032 
.00045 
. 00048 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrength. 

.00006 

.00006 

.00017 

.00011 

.00058 

.00036 

.00178 

.00125 

Fractured  at  the  neok.    Appearance,  fine  granular,  dark  gray. 
H.  Doc,  143 21 
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Base  Ring. 


No.  6793. 

Marks,  B  B  55. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch* 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

SaoceMsive 

elongation 

per  moh. 

Permanent 
set. 

Saccessivo 

permanent 

sot. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,620 

Inch. 
0. 

.00006 
.00013 
.00020 
.00029 
.00036 
.00043 
.00052 
.00062 
.00071 
.00061 
.00091 
.00103 
.00117 
.00130 
.00148 
.00163 
.00183 
.00209 
.00238 
.00267 
.00310 
.00355 
.00405 
.00491 

Inch. 

0. 

.00006 
.00007 
.00007 
.00009 
.00007 
.00007 
.00009 
.00010 
.00011 
.00010 
.00010 
.00012 
.00014 
.00013 
.00018 
.00015 
.00020 
.00026 
.00029 
.00020 
.00043 
.00045 
.00050 
.00086 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00008 

.00008 

.00022 

.00014 

.00080 

.00058 

.00268 

.  00188 

Fractured  2".5  from  neck.    Appearance,  granular,  gray. 
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Base  Ring. 

No.  6815. 

Marks,  B  E  60. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^'. 

Gauged  length,  W\ 


Applied  loads. 

Eloxifration 
per  iDOh. 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

SacceBsiye 

permanent 

set. 

Bemarks. 

Total. 

Per  Bouare 

iDCA. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

0,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,890 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,890 

Inch. 

0. 

.00000 
.00012 
.00020 
.00020 
.00032 
.00039 
.00045 
.00053 
.00061 
.00070 
.00079 
.00089 
.00099 
.00110 
.00121 
.00132 
.00148 
.00162 
.00181 
.00200 
.00224 
.00251 
.00277 
.00328 

Inch. 

0. 

.00006 
.00000 
.00008 
.00000 
.00000 
.00007 
.00000 
.00008 
.00008 
.00009 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00016 
.00014 
.00019 
.00019 
.00024 
.00027 
.00020 
.00040 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
Tensile  strength. 

.00004 

.00004 

.00012 

.00008 

.00042 

.00030 

.00130 

.00088 

Fractured  ".75  from  neck.    Appearance^  granular,  gray. 
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Base  Bing. 

No.  5842. 

Marks,  B  B  64. 

Diameter,  1".129. 

Sectional  area,  i.OO  square  incb. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loadR. 

Elongation 
per  inch. 

SaooesBire 

eloneation 

per  Inch. 

Permanent 
Bet. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
incn. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

ll.UOO 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,860 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,860 

Ineh, 
0. 

.00006 
.00012 
.00018 
.00024 
.00030 
-     . 00036 
.00043 
.00048 
.00056 
.00064 
.00074 
.00082 
.00090 
.00099 
.00110 
.00123 
. 00130 
.00151 
.00167 
.00186 
.00213 
.00236 
.00266 
.00306 

Jneh. 

C. 

.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00007 
.00005 
.00008 
.00008 
.00010 
.00008 
.00008 
.00009 
.00011 
.00013 
.00013 
.00015 
.00016 
.00019 
.00027 
.00023 
.00030 
.00040 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00003 

.00003 

.00012 

.00009 

.00040 

.00028 

.00132 

""""."06692 

Fractured  ''.4  from  neck.    Appearance,  fine  granular,  light  gray. 
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Base  Bing. 

No.  5847. 

Marks,  B  B  68. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elonration 
per  inch. 

Sncoesslve 

elongation 

per  inch. 

Permanent 
set. 

Sncoessive 

permanent 

set. 

Remarks. 

Total. 

Per  so  aare 
incn. 

Poundi. 

1,000 

2,000 

8,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,500 

PoundM. 

1,000 

2,000 

8,000 

4,000 

5.000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,500 

Inch. 
0. 

.00005 
.00010 
.00018 
.00025 
.00030 
.00037 
.00045 
.00053 
.00061 
.00068 
.00077 
.00088 
.00099 
.00110 
.00124 
.00138 
.00153 
.00173 
.00193 
.00217 
.00246 
.00280 
.00323 
.00372 

Inch. 

0. 

.00005 
.00005 
.00008 
.00007 
.00005 
.00007 
.00008 
.00008 
.00008 
.00007 
.00009 
.00011 
.00011 
.00011 
.QP014 
.00014 
.00015 
.00020 
.000^ 
.00024 
.00029 
.00034 
.00043 
.00049 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00005 

.00005 

.00017 

.00012 

.00056 

.00039 

1 

ii. !;.!!*.**.;! 

1 

.00180 

.00124 

Fractured  6"  from  neck.    Appearance,  fine  granular,  gray. 


326 


CAST   IRON   FOB   GUN  AND   MORTAB   CABBIAGES. 


Base  King. 

No.  6855. 

Marks,  B  R  71. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 

Elonzation 
per  incb. 

SncceeslTe 

elongation 

per  inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Total. 

Per  BQoare 
inoo. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

27,800 

Poundt. 

1,000 

2,000 

8.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

27,800 

Inch. 

0. 

.00005 
.00010 
.00016 
.00021 
.00029 
.00035 
.00041 
.00050 
.00059 
,00067 
.00078 
.00090 
.00100 
.00113 
.00120 
.00148 
.00165 
.00189 
.00219 
.00250 
.00288 
.00332 
.00390 
.00469 

Inch. 
0. 
.00005 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00005 

.00006 
.00003 
.00008 
.00006 
.00006 
.00009 
.00009 
.00008 

.......... ..| 

1 

.00003 

.00003 

.00011 

1 

.00012 
.00010 
.00013 
.00016 
.00019 
.00017 
.00U24 
.00030 
.00031 
.00038 
.00044 
.00058 
.00079 

.00020 

.00017 

1 

.00078 

.00058 

:"■' 

.00271 

.00103 

*"l        

Fractured  ".7  from  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 

No.  58G1. 

Marks,  B  B  73. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Eloocation 
per  moh. 

Suooessire 

elongation 

per  inch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Remarks. 

ToUl. 

Per  eqaare 
iDcn. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

2.3,000 

24,000 

25,000 

27,000 

28,850 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

27,000 

28.850 

Inch. 

0. 

.00006 
.00011 
.00017 
.00023 
.00030 
.00036 
.00042 
.00050 
.00057 
.00064 
.00072 
.00081 
.00090 
.00100 
.00109 
.00120 
.00131 
.00143 
.00150 
.00176 
.00197 
.00217 
.00240 
.00270 
.00355 

Inch. 
0. 

.00006 
.00005 
.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00007 
.00008 
.00009 
.00009 
.00010 
.00009 
.00011 
.00011 
.00012 
.00016 
.00017 
.00021 
.00020 
.00023 
.00030 
.00085 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

««^9^a  •••«■•< —  ....-. 

.00005 

.00005 

.00011 

.00006 

.00033 

.00022 

.00158 

.00125 

I 

Fractured  ".35  from  neck.   Appearance,  granular,  light  gray.    Small 
spot  of  metal  with  smooth  surface  at  circumference  of  bar. 
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Base  Bing. 

No.  5863. 

Marks,  B  B  74. 

Diameter,  1".129. 

Sectional  area,  1.00  square  iDch. 

Leugth  of  stem,  10". 

Gauged  leugth,  10'^ 


Applied  loads. 

Elongation 
per  inch. 

Succoasive 

elongation 

per  inch. 

Permanent 
set. 

Successiye 

Eemarks. 

Total. 

Per  square 
inch. 

permanent 
set. 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

33, 420 

1 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12, 000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

33,420 

Inch. 
0. 

.00005 
.00011 
.00017 
.00022 
.00028 
. 00036 
.00043 
.00049 
.00054 
.00061 
.00069 
.00076 
.00083 
.00092 
.00099 
.00108 
.00116 
.00126 
.00136 
.00147 
.00156 
.00168 
.00182 
.00108 
.00212 
.00230 
.00260 

Inch. 
0. 

.00005 
.00006 
.00006 
.00005 
.00006 
.00008 
.00007 
.00006 
.00005 
.00007 
.00008 
.00007 
.00007 
.00009 
.00007 
.00009 
.00008 
.00010 
.00010 
.00011 
.00009 
.00012 
.00014 
.00016 
.00014 
.00018 
.00030 

Inch. 
0. 

Inch. 
0. 

Tnitialload. 
Tensile  strength. 

.00003 

.00003 

.00008 

.00005 

.00015 

.00007 

.00071 

.00056 

Fractured  2" A  from  neck.    Appearance,  fine  granular,  ligbt  gray. 
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Base  Bing. 

No.  5888. 

Marks,  B  B  81. 

Diameter,  1".129. 

Sectional  area,  1.00  square  incb. 

Length  of  stem,  10''. 

Gauged  length,  10''. 


Applied  loads. 


Total. 


Pound*. 

1,000 

2,000 

8,000 

4.000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,710 


Per  aqnare 
incii. 


Pound*. 

1,000 

2.000 

8,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

30,710 


Elonsation 
pOTinoh. 


Tneh. 
0. 

.000G6 
.00012 
.00019 
.00025 
.00081 
.00040 
.00049 
.00055 
.00063 
.00071 
.00081 
.00091 
.00102 
.00114 
.00128 
.00141 
.00158 
.00176 
.00190 
.00222 
.00255 
.00286 
.00331 
.00376 


Sacceuive 

elonsation 

perincli. 


Jneh. 

0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00009 
.00009 
.00006 
.00008 
.00008 
.00010 
.00010 
.00011 
.00012 
.00014 
.00018 
.00017 
.00018 
.00028 
.00023 
.00033 
.00031 
.00045 
.00045 


Pormauent 
set. 


Successive 

permanent 

set. 


Inch. 
0. 


Inch. 
0. 


.00007 


.00007 


.00019 


.00012 


.00060 


.00187 


.00041 


.00127 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  at  the  neck.    Appearance,  fine  granular,  light  gray. 
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Base  Eino. 

No.  5893. 

Marks,  B  E  84. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

EloDffation 
per Inch. 

Successive 

eloneation 

per  inch. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Eemarks. 

Total. 

Per  square 
incn. 

Poundi. 

1,000 

2,000 

3.000 

4,000 

5,000 

6,000 

8.000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,940 

Pound*. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

81,040 

Ineh. 
0. 

.00006 
.00012 
.00019 
.00025 
.  00031 
.00038 
.00040 
.00052 
.00060 
.00068 
.00078 
.00086 
.00006 
.00106 
.00116 
.00130 
.00112 
.00156 
.00171 
.00190 
.00210 
.00240 
.00270 
.00300 

Ineh. 
0. 

.00006 
.00000 
.00007 
.00006 
.00006 
.00007 
.00008 
.00006 
.00008 
.00008 
.00010 
.00008 
.00010 
.00010 
.00010 
.03014 
.00012 
.00014 
.00015 
.00019 
.00020 
.00030 
.00030 
.00030 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

.00006 

.00006 

.00014 

.00008 

.00041 

.00027 

.00123 

.00082 

Fractured  1^^8  from  neck.    Appearance,  granular,  gray* 
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Base  Bino. 

No.  5894. 

Marks,  B  E  86. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Sncceasive 

elongation 

per  inch. 

Permanent 
set. 

SaccessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  so  nare 
inco. 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30, 810 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

30,810 

Inch. 

0. 

.00007 
.00015 
.00021 
.00029 
.00036 
.00041 
.00049 
.00056 
.00062 
.00069 
.00078 
.00088 
.00097 
.00107 
.00118 
.00132 
.00147 
.00165 
.00180 
.00201 
.00226 
.00254 
.00289 
.00329 

Inch. 

0. 

.00007 
.00008 
.00006 
.00008 
.00007 
.00005 
.00008 
.00007 
.00006 
.00007 
.00009 
.00010 
.00009 
.00010 
.00011 
.00014 
.00015 
.00018 
.00015 
.00021 
.00025 
.00028 
.00035 
.00040 

JncA. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.00006 

.00008 

.00036 

.00028 

.00183 

.00097 

Fractured  1^.25  from  neck.    Appearance,  fine  granular,  light  gray. 
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Base  Ring. 

No.  5896. 

Marks,  B  R  87. 

Diameter,  l'M29. 

SectioDal  area,  1.00  square  incb. 

Length  of  stem,  10". 

Gauged  leugth,  10". 


Applied  loads. 

1 

Elongation 
per  inch. 

Saccessive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
incn. 

elongation 
per  inch. 

Powids. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,930 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

0,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

10, 000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,930 

Inch. 

0. 

.00005 
.00009 
.00016 
.00021 
.00028 
.00033 
.00040 
.00047 
.00054 
.00061 
.00070 
.00078 
.00086 
.00005 
.00104 
.00115 
.00126 
.00139 
.00151 
.00167 
.00182 
.00205 
.00227 
.  00252 

Inch. 
0. 

.00005 
.00004 
.00007 
.00005 
.00007 
.00005- 
.00007 
.00007 
.00007 
.00007 
.00009 
.00008 
.00008 
.00009 
.00009 
.00011 
.00011 
.00013 
.00012 
.00016 
.00015 
.00023 
.00022 
.00025 

Inch. 
0. 

Inch, 

0. 

Initial  load. 
Tensile  strength. 

.00002 

.00002 

.00010 

.00008 

.00029 

.00019 

.00085 

.00056 

Fractured  3".3  from  neck.    Appearance,  fine  granular,  gray.    Spongy 
spot  ".12  diameter  at  the  circumference. 
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Base  Bing. 

No.  5900. 

Marks,  B  B  91. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10^'. 

Gauged  length,  W. 


Applied  loads. 

£lonffat{oii 
per  luoh. 

Successive 

eloQsation 

per Inch. 

Permanent 
set. 

SaccessiTe 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Pound$. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

lO.OtJO 

11,000 

12,000' 

13,000 

14,000 

15,000 

16,000 

17,000 

18, 000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,020 

Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11,000 

12,006 

13,000   . 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,020 

Inch, 
0. 
.00006 
.00012 
.00019 
.00026 
.00032 
.00039 
.00047 
.00052 
.00061 
.00070 
.00080 
.00090 
.00100 
.00110 
.00122 
.00137 
. 00151 
.00168 
.00188 
.00210 
.00232 
.C0266 
.C0300 
.C0348 

Inch. 
0. 

.00006 
.00006 
.00007 
.00007 
.00006 
.00007 
.00008 
.00005 
.00009 
.00009 
.00010 
.00010 
.00010 
.00010 
.00012 
.00015 
.00014 
.00017 
.00020 
.00022 
.00022 
.00034 
.00034 

inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.00002 

.00002 

.00014 

.00012 

.00048 

.00084 



.00048 

.00159 

.00111 

1 

Fractured  '^9  from  neck.  Appearance,  granular,  gray.  Spongy  spot 
and  lamp  of  smooth  lustrous  metal  ^'.25  x  'M5  at  the  circumference  of 
the  fractured  surface. 
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Base  Ring. 

No.  6912. 
Marks,  B  B  49. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Gauged  length,  10". 


Applied  load«. 

EloneatioD 
per  moll. 

Saocessive 

eloDsatiou 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

20,000 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

20,900 

Inch, 

0. 

.00006 
.00012 
.00019 
.00026 
.00032 
.00041 
.00050 
.00069 
.00069 
.00078 
.00089 
.00100 
.00113 
.00129 
.00146 
.00167 
.00189 
.00219 
.00255 

Inch. 

0. 

.00006 
.00006 
.00007 
.00007 
.00006 
.00009 
.00009 
.00009 
.00010 
.00009 
.00011 
.00011 
.00013 
.00016 
.00017 
.00021 
.00022 
.00030 
.00036 

Inch, 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

1 

.00009 

.00009 

p 

'*  *  '            1           

.00029            .00020 

.00104 

.00076 

Fractured  4".75  from  neck.  Appearance,  fine  granular,  gray.  A 
streak  of  smooth  lustrous  metal  '\15  by  '^45  extended  along  the  frac- 
tured surface. 


CAST  IRON  FOR  GUN  AND  MORTAR  CARRIAGES. 


335 


Base  Eing. 

No.  5918. 

Marks,  B  E  98. 

Diameter,  1".129. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loAda. 

Elonffation 
per  inch. 

SucoeaaiTe 

elongation 

perinch. 

Permanent 
aet. 

Succesaive 

permanent 

aet. 

Remarke. 

Total. 

Permuare 
incn. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

30,800 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

30.800 

Inch. 

0. 

.00006 
.00011 
.00017 
.00022 
.00029 
.00084 
.00041 
.00049 
.00056 
.00064 
.00070 
.00080 
.00089 
.00099 
.00109 
.00121 
.00136 
. 00149 
.00168 
.00188 
.00210 
.00288 
.00270 
.00308 

Inch. 

0 

.00006 
.00005 
.00006 
.00005 
.00007 
.00005 
.00007 
.00008 
.00007 
.00008 
.00006 
.00010 
.00009 
.00010 
.00010 
.00012 
.00015 
.00013 
.00019 
.00020 
.00022 
.00028 
.00032 
.00033 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrength. 

.00001 

.00001 

.00010 

.00009 

.00039 

.00029 

.00128 

.00069 

1  

Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Base  King. 


No.  6939. 

Marks,  6  K  99. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Ganged  length,  10''. 


Applied  loada. 

Elongation 
per  inch. 

SncoeaalTe 

elongation 

perinoh. 

Permanent 
set. 

Succesflive 

permanent 

aet. 

Bemarks. 

Total. 

Per  aqaare 
inch. 

Pound  9. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

20,240 

Pounds. 

1,000 

2,000 

3, 000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

29,240 

Ineh. 
0. 

.00006 
.00012 
.00018 
.00025 
.00031 
.00038 
.00045 
.00051 
.00059 
.00067 
.00076 
.00084 
.00092 
.00103 
.00114 
.00127 
.00138 
.00154 
.00169 
.00188 
.00200 
.00230 
.00259 
.00298 

Ineh. 
0. 

.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00007 
.00006 
.00008 
.00008 
.00009 
.00008 
.00008 
.00011 
.00011 
.00013 
.00011 
.00016 
.00015 
.00019 
.00021 
.00021 
.00029 
.00030 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tenaile  strength. 

.... ........ 

.00003 

.00003 

• 

.00012 

.00009 

.00040 

.00028 

.00120 

.00080 

Fra<;tured  V\2o  from  neck.    Appearance,  granular,  gray.    Slightly 
spongy  at  a  spot  in  the  circumfereuce. 


CAST  JRON  FOR  GUN  AND  MOKTAB  CABBIAQES. 


337 


Base  Ring. 

No.  5961. 

Marks,  B  B  101. 

Diameter,  l'M29. 

Section  area,  l.OO  square  inches. 

Length  of  stein,  10.'' 

Gauged  length,  10." 


Applied  loads. 

Elongation 
perlnoh. 

Sacoessive 

elongation 

perlnch. 

Permanent 
Bet. 

Sacoesaive 

permanent 

6et. 

Remarka. 

ToUJ. 

Per  MQAre 
inon. 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,010 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,060 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,010 

Inch, 
0. 

.00006 
.00011 
.00017 
.00022 
.00029 
.00034 
.00041 
.00048 
.00055 
.00064 
.00072 
.00081 
.00090 
.00100 
.00111 
.00123 
•   .00189 
.00151 
.00170 
.00192 
.00219 
.00242 
.00280 
.00328 

Jneh. 

0. 

.00006 
.00006 
.00006 
.00005 
.00007 
.00005 
.00007 
.00007 
.00007 
.00009 
.00008 
.00009 
.000U9 
.00010 
.00011 
.00012 
.00016 
.00012 
.00019 
.00022 
.00027 
.00023 
.00088 
.00048 

Ifieh. 
0. 

Inch. 
0. 

IniUal  load. 
Tensile  strength. 

1    ..       ,_,, 

0. 

1 

. 

.00011 

.00011 

.00041 

.00030 

.00150 

.00109 

Frai'tared  at  the  neck.    Appearance,  granular,  gray. 
H.  Doc,  143 22 
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Eaces. 

No.  5759. 

Marks,  B  46. 

Diameter,  1".129. 

SectioDal  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 


T/v«^«i     '  Per  square 


Potindi. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,130 


PoundM. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,U00 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17, 000 

18,000 

19,000 

20,0G0 

21,000 

22,000 

23,000 

24,000 

25,000 

29,130 


Snocensive 


Elongation  ^i"w!™««:I« 
perfnoh.   .  '^X^ 


Inch. 
0. 

.00007 
.00013 
.00018 
.00024 
. C0029 
. 00036 
.00013 
.00050 
.00058 
.00064 
.00071 
.00080 
.00089 
.00099 
.00108 
.00118 
.00128 
.00141 
.00153 
.00170 
.00180 
.00202 
.00230 
.00250 


Inch. 
0. 

.00007 
.00006 
.00005 
.00006 
.00005 
.00007 
.03007 
.00007 
.00008 
.00006 
.00007 
.00009 
.00009 
.00010 
.00009 
.00010 
.00010 
.00013 
.00012 
.00017 
.00016 
.00016 
.00028 
.00020 


Permanent 
set. 


Inch. 
0. 


I 


Succenalre 
pennanent 


Inch. 
0. 


.00003 


OUOIO 


00U28 


.00079 


.00003 


.00007 


.00018 


.03051 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  4''.6  from  neck.    Apx>earance,  fine  granular,  light  gray. 
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Eacek. 

No.  5764. 

Marks,  B  48. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
aet. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Per  aquare 
incn. 

Found*. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

'    8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14. 000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29.640 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,640 

Inch. 
0. 

.00006 
.00012 
.00019 
.00026 
.00033 
.00041 
.00049 
.00057 
.00065 
.00073 
.00082 
.00093 
.00103 
. 00116 
.00128 
.00140 
.00156 
. 00172 
.00194 
.00217 
.902U 
.00279 
.00320 
. 00370 

Inch. 
0. 

.00006 
.00006 
.00007 
.00007 
.00007 
.00008 
.0U008 
.00008 
.00008 
.00008 
.00009 
.00011 
.00010 
.00013 
.00012 
.00012 
.00016 
.00016 
.00022 
.00023 
.00027 
.00036 
.00041 
.00050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenffih. 

.00005 

.00005 

.00018 

.00013 

.00052 

.00034 

.00175 

.00123 

Fractured  1".2  from  neck.    Appearance,  fine  granular,  gray. 


340 


OAST   IRON   FOB   GUN  AND   MORTAR   CAKRIAGBS. 


Eaceb. 


No.  5767. 

Marks,  R  50. 

Diameter,  1".129. 

Sectional  area,  1.00  square  iuch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loeda. 

Elonffatiun 
per  inch. 

Sncceftsive 

Penunnent 
set. 

SncoessiTe 

permanent 

aet 

Remarks. 

ToUl. 

Per  M  Qftre 
inob. 

elongation 
per  Inch. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20, 000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

84,710 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

2f,000 

26,000 

26,000 

34,710 

Inch. 

0. 

.00006 
.00013 
.00018 
.00024 
.00030 
.00088 
.00045 
.00061 
.00058 
.00065 
.00072 
.00081 
.00090 
.00009 
.00108 
.00118 
.00128 
.00140 
.00152 
.00165 
.00178 
.00194 
.00214 
.00286 
.00258 

Inch. 

0* 
.00006 

.00007 

.00005 

.00006 

.00006 

.00008 

.00007 

.00006 

.00007 

.00007 

.00007 

.00009 

.00009 

.00009 

.00009 

.00010 

.00010 

.00012 

.00012 

.00013 

.00013 

.00016 

.00020 

.00022 

.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrength. 

.00005 

.00005 

.00010 

.00006 

.00023 

.OOOU 

.00062 
.00077 

.00039 
.00016 

Fractured  ".35  from  neck.    Apx)earance,  fine  granular,  mottled. 
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Bacer. 

No.  6779. 

Harks,  E  52. 

Diameter,  l'M29. 

Sectional  area,  1 .00  sqnare  inch. 

Length  of  stem,  10^'. 

Gauged  length,  10''. 


Applied  loads. 

ElonKaiion 
perluch. 

Saoeessive 

elouffaUon 

per  Inch. 

Permanent 
set 

SacoesslTO 

Remarks. 

Total. 

Per  square 
incD. 

permanent 
set. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

21,000 

25.000 

26,000 

27,000 

28,000 

29,000 

80,000 

36,320 

Pounds, 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17.000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29,000 

30,000 

86.320 

Inch, 
0. 

.00006 
.00012 
.00018 
.00024 
.00031 
.00037 
.00044 
.00050 
.00057 
.00064 
.00071 
.00079 
.00087 
.00095 
.00102 
.00110 
.00119 
.00129 
.00139 
.00150 
.00161 
.00172 
.00185 
.00200 
.00215 
.00230 
.00250 
.00271 
.00293 

Inch. 

0. 

.00006 
.00006 
.00006 
.00006 
.00007 
.00006 
.00007 
.00006 
.00007 
.00007 
.00007 
.00008 
.00008 
.00008 
.00007 
.00008 
.00009 
.00010 
.00010 
.00011 
.00011 
.00011 
.00018 
.00015 
.00015 
.00015 
.00020 
.00021 
.00022 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TensUe  strengih. 

.00003 

.00003 

.00007 

.00004 

v 

.00016 

.00009 

.00036 

.00020 

.00083 

**". 00047 

'"  1 

Fractured  ''.55  from  neck.    Appearance,  fine  granular,  gray. 
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Baoeb. 

No.  5808. 
Marks,  R  67. 
Diameter,  l'M29. 
Sectional  area,  1.00  sqnare  inch. 
Length  of  stem,  10". 
Gauged  length,  10''. 


Applied  loada. 


Totftl. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 

e,ooo 

7,000 
8,000 
9,000 
10,000 
11.000 
12.000 
13,000 
14,000 
16,000 
10,000 
17,000 
18,000 
19,000 
20,000 
21,000 
82.000 
23,000 
24.000 
26,000 
80,020 


Per  8qaare 
incn. 


Poundg. 

1,000 

2,000 

8,000 

4,000 

6,U00 

8,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

18,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

80,020 


Elongation  Sncceseive 


Inch, 

0. 

.00006 
.00013 
.00020 
.00027 
.00034 
.00041 
.00049 
.00059 
.00009 
.00079 
.00088 
.0009(5 
.OOIUG 
.00117 
.00129 
.00142 
.00158 
.00175 
.00198 
.00220 
.00251 
.00282 
.00325 
.00380 


Inch, 
0. 

.00006 
.00007 
.00007 
.00007 
.00007 
.00007 
.00008 
.OOOlu 
.OOOIU 
.00010 
.0000.) 
.00008 
.00010 
.00011 
.00012 
.00013 
.00016 
.00017 
.00023 
.00022 
.00031 
.00031 
.00043 
.00055 


PerniAnent 
set. 


IncK 
0. 


Snccoasive 

permanent 

set. 


Inch, 
0. 


.00008 


.00008 


.00019 


.00055 


.00181 


.00011 


.00036 


.00120 


Bemarka. 


Initial  load. 


Tenafle  atrength. 


Fractured  at  the  neck.    Appearance,  fine  granular,  gray. 
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Eager. 

No.  5814, 

Marks,  R  59. 

Diameter,  1".129. 

Sectioual  area,  1.00  square  iuch. 

LeDgth  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 

Elonf^aiion 
por  inch. 

Saccessive 

Permanent 
■et. 

SaccesBive 

permanent 

set. 

Remarks. 

Total. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

U,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

28,000 

24,000 

26,000 

80,660 

Per  square 
iiioh. 

elonjTRtioD 
per  inch. 

Pounds, 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

11,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

30,650 

Ineh, 

0. 

.00007 
.00012 
.00019 
.00026 
.00032 
.00039 
.00047 
.00055 
.00062 
.00070 
.00080 
.00090 
.00100 
.00110 
.00122 
.00186 
.00150 
.00168 
.00189 
.00212 
.00239 
.00268 
.00310 
.00348 

Ineh. 

0. 

.00007 
.00006 
.00007 
.00007 
.00006 
.00007 
.00008 
.00008 
.00007 
.00008 
.00010 
.00010 
.00010 
.00010 
.00012 
.00014 
.00014 
.00018 
.00021 

.0002:} 

.00027 
.00029 
.00042 
.00038 

Ineh, 
0. 

Ineh, 
.0 

luicial  load. 
Tensile  BtTenf(th. 

.00005 

.00006 

.00017 

.00012 

.00049 

.00032 

.00158 

.00109 

Fractured  ''.7  from  ueck.    A])pearauce,  fine  granular,  gray. 
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Bacer. 

No.  5836. 

Marks,  E  63. 

Diameter,  1".120. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10'^ 

Gauged  length,  10". 


Applied  loads. 

Elonffation 
per  loch. 

Succe«si%'e 

elongation 

per  inch. 

Permanent 
set. 

Successire 
permanent 
.    set. 

Remarks. 

Total. 

Per  Rqnare 
locn. 

Pounda, 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

31,800 

Poundt. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25,000 

31,800 

Inch. 
0. 

.00006 
.00012 
.00019 
.00027 
.00032 
.00040 
.00049 
.00056 
.00065 
.00073 
.00081 
.00091 
.OUlOl 
.00112 
.00122 
.00135 
.00150 
.00162 
.00180 
.00198 
.00215 
.00240 
.00208 
.00296 

Inch. 
0. 

.00006 
.00006 
.00007 
.00008 
.00005 
.00008 
.00009 
.00007 
.00009 
.00008 
.00008 
.00010 
.00010 
.00011 
.00010 
.00013 
.00015 
.00012 
.00018 
.00018 
.00017 
.00025 
.00028 
.      .00030 

Tnch. 
0. 

Ineh. 
0. 

Initial  load. 
Tensile  strength. 

1 

1 

.00007 

.00007 

.00016. 

.00009 

• 

.00040 

.00024 

.00105 

.oocis 

Fractured  4''. 75  from  neck.    Appearance,  fine  granular,  gray. 


cast  iron  for  gun  and  moetar  carriages. 

Eager. 

No.  5844« 

Marks,  B  66. 

Diameter,  1".120. 

Sectional  area,  1.00  sqnare  inch. 

Length  of  stem,  10^^ 

Ganged  length,  10". 
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Applied  loads. 

EloTiffatioD 
periDch. 

Successive 

eloneatloD 

perlncli. 

Permanent 
set. 

SucceesiTe 

permanent 

set. 

Bemarka. 

1 
Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000  ' 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

80,750 

Pound*. 

1,0(K) 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

80,750 

Ineh. 
0. 

.00006 
.00012 
.00019 
.00025 
.00031 
.0()0:» 
.00016 
.00053 
.00060 
.00009 
.00078 
.00088 
.00098 
.00108 
.00119 
.00181 
.00147 
.00162 
.00180 
.00202 
.00225 
.00230 
.00286 
.00329 

Inch. 
0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00008 
.00007 
.00007 
.00007 
.00009 
.00009 
.^tWlO 
.00010 
.00010 
.00011 
.00012 
.00016 
.00015 
.00018 
.00022 
.00028 
.00025 
.00036 
.00043 

Inch. 
0. 

Inch, 

0. 

Initial  load. 
Teniille  strength. 

1 

•  ••«••  •••••• 

1 

.00006 

.00006 

.00015 

.00000 

.00042 

.00027 

.00142 

.00100 

Fractured  3"  from  neck.    Appearance,  fine  granular,  gray. 
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Baoeb. 

No.  5854. 

Marks,  R  70. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Pounds. 

1.000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24.000 

26,000 

26,000 

82,710 

Pimnds. 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

16.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21, 000 

22,000 

23,000 

24,000 

26,000 

26.000 

32,710 

Inch, 
0. 

.00006 
.00011 
.00018 
.00024 
.00030 
.00036 
.00041 
.00048 
.00056 
.00062 
.00069 
.00078 
.000H7 
.00096 
.00103 
.00113 
.00123 
.  00136 
.00148 
.00160 
.00173 
.00189 
.00208 
.00230 
.00266 

Inch. 

0. 

.00006 
.00006 
.00007 
.00006 
.00006 
.00006 
.00005 
.00007 
.00008 
.00000 
.00007 
.00009 
.00000 
.00009 
.00007 
.00010 
.00010 
.00013 
.00012 
.00012 
.00013 
.00016 
.00019 
.00022 
.00026 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrengtlL 

.00006 

.00006 

.00009 

.00004 

.00024 

.00015 

.00080 

.00056 

Fractured  V'.3  from  neck.    Appearance,  granular,  graji 
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Kaoeb. 

No.  5860. 
Marks,  B  72. 
Diameter,  1".129. 
Sectional  area,  1.00  square  inch. 
Length  of  stem,  10". 
Ganged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snocessive 

elonstttion 

per  inch. 

Permanent 
set. 

SaceesslTe 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incli. 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25,000 

26,000 

81.020 

Pound*. 

1,000 

2,000 

3,0CO 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15, 000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

81,020 

Inch. 

0. 
.00007 
.00014 
.00020 
.00026 
.00032 
.00040 
.00047 
.00054 
.00062 
.00070 
.00080 
.00090 
.00098 
.00107 
.00115 
.00126 
.00136 
.00148 
.00160 
.00172 
.00190 
.00204 
.00223 
.00242 
.00270 

Inch. 

0. 

.00007 
.00007 
.00006 
.00006 
.00006 
.00008 
.00007 
.00007 
.00008 
.00008 
.00010 
.00010 
.00008 
.00009 
.00008 
.00011 
.00010 
,00012 
.00012 
.00012 
.00018 
.00014 
.00019 
.00019 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.00005 

.00005 

.00011 

.00006 

.00026 

.00014 

.00061 
.00077 

.00036 
.00016 

Fractured  at  the  neck.    Appearance,  fine  granular,  light  gray. 
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Eager, 
No.  6869. 


Marks,  E  76. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Length  of  stem,  10". 

Gauged  length,  10''. 


Applied  loads. 

EloDsation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

SnccessiTe 

permanent 

set. 

Bemarks. 

Total. 

Per  unare 
incn. 

Poundg. 

I.UOO 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,320 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

29,320 

Inch, 
0. 

.00008 
.00014 
.00020 
.00028 
.00037 
.00045 
.00058 
.00061 
.00070 
.00079 
.00090 
.00100 
.00112 
.00124 
.00137 
.00151 
.00169 
.00192 
.00219 
.00240 
.00270 
.00314 
.00374 
.00480 

Inch, 
0. 

.00008 
.00006 
.00006 
.00008 
.00009 
.00008 
.00008 
.00008 
.00009 
.00009 
.00011 
.00010 
.00012 
.00012 
.00013 
.00014 
.00018 
.00023 
.00027 
.00021 
.00039 
.00035 
.00060 
.00056 

Inch. 
0. 

IneK 
0. 

Tnftfalload. 
Tensile  strength. 

.00008 

.00008 

.00021 

.00013 

.00060 

.00048 

.00230 

'  .ooiii 

***     •••••••• 

Fractured  3"  from  neck.    Appearance,  granular,  gray. 
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CAST  IROV  ASB  PIG  lEOVS. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  inches  long 
by  8  inches  diameter,  cored  3^  inches  diameter,  poured  from  the  same 
metal  as  the  castings  they  represented. 

Siiecimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows: 

The  heads  referred  to  in  the  furnace  charges  were  heads  of  shell  from 
previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-carriage 
scrap  of  good  quality. 


Date  of  cast. 


Jaly8,1897 


July  13, 1897 


July  16, 1807 


July  22, 1897 


July  27, 1807 


August  i,  1807 


August  12, 1807 


Fumaoe  charge. 


Poundt. 

Salisbury  pig 3,000 

Soft  pig 1,000 

Heads 4,000 

Scrap 2.000 


Total 10,000 


Salisbury  piir 4,000 

Soft  pig 1,500 

Heads 4.000 

Scrap .3,500 


Total 18,000 


Salisbury  pig 4, 500 

Soft  piK 2,000 

Hen«l8 4,500 

Scrap 5,000 


Total 10,000 


Salisburypig 4,500 

Soft  pig 2,000 

Heads 4,600 

Scrap 5,000 


Furnace. 


Lu 


€ui>ola 


>CupoIa 


^Cupola 


Total 10,000 


Mulrkirk  pig  No.  4,  high C,  100 

Salisbury  pig  No.  4,  high 6, 800 

Soft  pig 6,Oi;o 


^ Air  furnace. 


Total 10,500 


Muirkirkpig 2,000 

Salisbury  pig 5,000 

Soft  pig 2,000 

Heads 4,000 

Scrap 5,000 


Cupola 


Total 18,000 


Salisbury  pig 4, 500 

Soft  pig 2,000 

HeadH 4,000  ,vp„^,^ 

Scrap 2.000  l/^^npola 


L. 


Total 12,500 


Salisbury  pig 2,500 

Soft  pig 1,500 

Heads 3,800 

Scrap 4,200 


Total 12,000 


^Cupula 


No.  of 

tension 

test. 


6472 


6480 


5481 


5482 


5483 
5484 


5485 


5489 


H.  Doc.  143 


23 
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Cast  iron  and  pig  irons — Continued. 


Date  of  cast. 


FnrnacecLArge. 


Auga8t21,1897 


August  81, 1897 


Angust  26, 1897 


Pounds. 

Salisbury  pig 4,000 

Soft  pig 1,500 

Heads 3,800 

Scrap 2,700 


Furnace. 


No.  of 

tension 

test. 


^Cupola 


Total 12,000 


Salisbury  pig 4,000 

Soft  pig 2,000 

Heads 3,800 

Scrap 4,200 


Total 14,000 


Salisbury  pig 4,000 

Softpig 1,500 

Heads 3,800 

Scrap 2,700 


Septembers,  1897...  < 


Total 12,000 


MuirkirkpigNo.4,bigta 8,100 

Muirkirk  pig  No.  4,  low 3, 000 

Salisbury  pig 6,800 

Soft  pig 6,600 


Total 19,500 


Muirkirkpig 2,000 

Salisbury  pig 6,000 

Soft  pig 2,000 

Heads .  3,800 

Scrap 3,000 


Total 16,800 


September  8, 1897 


Salisbury  pig 4,000 

Soft  pig 1,500 

Heads 3,800 

Scrap 0,500 


/    5491 
\    5501 


<?npola 


/    5497 
\    5498 


Cupola 


6502 


Air  furnace. 


5503 

\    5504 

5505 


Cupola 


^Cupola 


September  11, 1897 


Total 15,800 


5506 


Salisbury  pig 2,000 

Softpig 1,000 

Heads 2,000 

Scrap 3.000 


September  15, 1897  .  .< 


Totol 8,000 


Salisbury  pig 2,000 

Softpig 1,600 

Heads 2,000 

Scrap 4,500 


September  18, 1897 


Total 10,000 


Salisbnrypig 600 

Softpig 1,000 

Scrap 2,000 


September  22, 1897 


Total 3.500 


Muirkirk  pig  No. 4,  high 3,500 

Muirkirk  pig  No.  4 3,000 

Salisburypig 4,500 

Bebeccapig 4,000 


Total 15,000 


Cupola 


5508 


I 


Cupola 


5509 


Cupola 


5515 


Air  furnace. 


Muirkirkpig 1,000 

Salisburypig 1.000 

Softpig 1,000  llpunoU 

Scrap 3,500  l?^"POl» 


,    6514 
6516 


Total 6,500 
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Cast  iron  and  pig  irant — Continued. 


Date  of  OMt. 


September  2S,  1897 


September  80, 1897 


October  4, 1897 


October?,  1897. 


October  11, 1897. 


October  14, 1897. 


October  18, 1897. 


October  21, 1897. 


Farnace  charge. 


Famace. 


Poundi. 

Salisbary  pig 600 

Soft  pig 1.000 

Heads 2,000 

Scrap 3,000 


^Cupola 


Tota] e,500 


MnirkirkplgNo.4,  high 3,300 

Mnirklrk  pig  No.  4,  low 8. 200 

Salldbarypig 7,000 

Soft  pig 6.000 


»Air  famace. 


No.  of 

tension 

test. 


5517 


Total 19,500 


Salisbury  pig 4,000 

Soft  pig 2,000 

Heads 3.000 

Scrap 3,000 


»Capola 


Total 12,000 


Salisbury  pig 

Soft  Pig 

Heads 

Scrap 2,500 


Soft  pig 

Heads 2,000 


500 
1.000 


^Capola 


Total 6,000 


Salisbnrypig 500 

Soft  pig 1,000 

Heads 2,000 

Scrap 1.500 


I 


Cupola 


Total 5.000 

MnirkirkpigNa4,loxr 2.800 

Muirkirk  pig  No.  4,  high 3, 200 

Salisbury  pig 4,800 

Rebecca  pig 3.700 


> Air  famace. 


Total 14,000 


5518 
5519 


5622 


6526 


Muirkirkpig 1,000 

Solisbur}'  pig 500 

Soft  pig 1,000 

Heads 2,500 

Scrap 2,000 


Total 7,000 


Cupola 


Salisbury  pig 

Soft  pig 

Heads 

Scrap 1,500 


Soft  pig 

Heads 2,0iH) 


500 
1,000 


Cupola  . 


Total 5,000 


Muirkirk  pig  No.  4,  high 3, 300 

Muirkirk  pig  No.  4,  low 3, 200 

SaliHburypig 7,000  ,\^m^m„^„^^ 

Softpig....:. 6,000  i>Airfuraace. 


Total 19,500 


Salisburvpig 4,000 

Muirkirk  pig 2.000 

Soft  pig 2,000 

Hvaifs 3,000 

Scrap 8,500 


Total 14,500 

Saliflbury  pig ~  ."ioo 

Soft  pig 1,000 

Heads 1,500 

Scrap 2,000 


Cupola 


5527 
)    5528 


5529 


5530 
5531 


Cupola 


5532 


Total 6,000 
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Catt  iron  and  pig  irona — Continued. 


Date  of  cast. 


October  27, 1897. 


November!,  1807. 


Furnaoe  charge. 


Furnace. 


Poundt. 

Mairkirk  pig  No. 4, low 2,800 

MairkirkpigNo.4,hijrh 3,200 

Saliabury  pig 7 4,8U0 

Kebeccapig 3,700 


^Airfamace. 


Total 14,000 


Muirkirkpig 3.000 

Salisbury  pig 4,000 

Soft  pig : 2,000 

as 


Hea< 
Scrap 


2,000 
2,000 


Total 33,000 


MnirkirkpigNo.4,liigh 8,500 

Muirkirk  pig  No.  4,  low 3, 5(>0 

Salisbury  pig 7,000 

Soft  pig 6,500 

Total 19,600 


•Cupola 


No.  of 

tension 

test 


November  11, 1807. 


Mnirkirkpig 4,000 

Salisbury  pig 5, 000 

Soft  pig'. 2,000 

Hnads 3,000 

Scrap 6,000 


Total 19,000 


November  15, 1897. 


Salisbury  pig 2, 000 

Soft  pig 3,000 

Heads 3,000 

Scrap 14,000 


Total 22,000 

Muirkirk  pig  No.  4,  Wgb "^200 

Muirkirk  pig  No. 4,  lovr 3,200 

Salisbury  pig 4, 600 

Soft  pig 3,100 


>Air  furnace. 


5533    ! 

>    5634    , 

5536 


^Cupola 


6637 
5538 


»Air  furnaoe. 


1 


Air  furnace. 


6539 


Total 14,000 


November  18, 1807. 


Muirkirk  pig 3,000 

Salisburypig 4,000 

Soft  pig 1,000 

Scrap 4,000 


Total 12,000 


Salisbury  pig 2, 000 

Soft  pig l.O(K) 

Heads 2,000 

Scrap 5, 000 


Total 30,000 


November  27, 1807  ...< 


Muirkirk  pig  No.  4,  high 2, 800 

Muirkirk  pig  No.  4,  low 2,  700 

Salisbury  pig 4,500 

Soft  pig 8,000 


Cupola 


>    5540 


^Cupola 


Air  furnace. 


6541 


Total 13.000 


Muirkirk  pJg 1,  OOO 

Salisbury  pi^; 5, 0(iU 

Soft  pig 3.1:00 

Hea«8 1.500 

Scrap 2,uu0 


December  4, 1897. 


Total 12,500 

Salisburypig ~1,200 

Soft  pig 3,000 

Scrap 7,500 

Total 11,700 


Cupola 


\    6542 
5543 


'Cupola 


6544 
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Ca$t  iron  and  pig  irons — Continued. 


Dateof  oaat. 


December  11, 1897. 


December  15, 1897. 


December  22, 1807. 


January  12, 1808 


January  22, 1898 . 


January  28, 1898  . 


February  8, 1808 


February  28, 1898 


March  6, 1808 


March  7, 1808 


Furnace  charge. 


Furnace. 


: 


Pounds. 

Snlisbnry  pig 1,000 

Soft  pig 1,000 

Heads 2,  (KM) 

Scrap 1,000   fCupoIa 

Total 6,000 


Salisbury  pig 1,000 

Soitpig 1,000 

eaas 


H 
Scrap 


2,000 
2,000 


Total 6,000 


Salisbury  pig 1,000 

Soft  pig 1,000 

Heads 2,000 

Scrap 1,000 


Total 5,000 


Muirkirkpig 8,000 

Salisbury  pig 7,000 

Soft  pig 4,500 


Cupola 


Cupola 


[Air  furnace. 


No.  of 

tension 

test. 


5546 


5547 


5549 


Total 19,500 


Muirkirkpig 4,000 

Salisbury  pig 5,000 

Soft  pig 1,000 

Heads 2,000 

Scrap 3,000 


Total 15,000 


Cupola 


5552 
5553 


Salisbury  pig 1, 500 

Soft  pig l,.50O 

Scrap 3,000 


Total 6,000 


Cupola 


5560 


Salisbury  pig 1,600 

Soft  pig 1,500 

Scrap 8,000 


Total 6,000 


Cupola 


5562 


Salisbury  pig 1,500 

Soft  pig 1,500 

S«™P ^'^ik-upola 

Total 6,500 


5564 


=r 


Salisbury  pig 1,500 

Softpig 1,500 

S««P ^^^   kopola 

Total 6,000 


5572 


Salisbury  pig 1,500 

Softpig 1,600 

Scrap 8,500  ||Cupola. 

Total 6,500 


Salisbury  pig 1,500 

Softpig 1,500 

Scrap 8,000 


Total 6,000 


^Cupola 


6577 


5578 


Salisbury  pig 1,500 

Softpig 1,500 

March8,1806 {   Scrap 3,000 


L, 


Total 6,000  ; 


€upoIa 5582 
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Cast  iron  and  pig  if  oim— Continued. 


Dftte  of  cast. 


Fnmace  charge. 


Furnace. 


March  18, 1898 


P<nuidt. 

Saliftbnry  pig 1,500 

Soft  pig 1,500 

Scrap 3,000  .^Cupola 

Total 6,00O 


March  22, 1808 


March  25, 1888 


AprU4,1888 


April  6, 1808 


April  11, 1808 


April  28, 1898 


Saliabary  pli; 1,50» 

Soft  pig 1,500 

Scrap 3,000 


Total 6,000 


Salisbury  pig 1,500 

Soft  pig 1,500 

Scrap 3,000 


^Cupola 


Total 6,000 


Cupola 


Salisbnrypis 1,600 

Soft  pig 1,500 

Scrap 8,000  i^CnpoIa 

Total 6,000 


Salisbnrr  pig 1,500 

Softpig 1  500 

Scrap 3,000 


^Cupola 


Total 6,000 


Salisbnrypig 1,500 

Softpig 1,500 

Scrap 3,000 


^Cupola 


Total 6,000 


May  2, 1898 


May  3, 1808 


Muirkirkpig 500  |) 

Salisburypig 1,500 

Softpig 250   Uunola 

Scrap 1,760  j?^«P<>*a 

Total 4,000  J 


Muirkirkpig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1.750 


Total 4,000 


Cupola 


May  4, 1808 


May  13, 1808 


May  14, 1808 


Mnirkirkpig 500 

Salisburypig 1,500 

Soapig 250 

Scrap 1,750 


Total 4,000 


Muirkirkpig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Muirkirkpig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Muirkirk  pig 500 

Salisburypig 1,500 

Softpig 250 

Scrap 1,750 


Total. 4,000 


Cupola 


»CupoIa 


^Cupola 


Cupola 


Ko.of 

tension 

test. 


/    5588 
t    5585 


6586 


/    6586 
\    5687 


5588 


5501 


5506 


5602 


6607 


5608 


6613 


5617 


6626 


6626 
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Cast  iron  and  pig  tron^—Coutlnued. 


Date  of  cast. 


May  16, 1808 


May  18, 1898 


May  19, 1808 


Hay  23,1898 


May  24, 1808 


May  27, 1898 


May  25,1808 


May  28, 1898 


May  29,1898 


May  31, 1808 


June  3, 189S 


Furnace  charge. 


Poundt. 

MuirkirV  pig 500 

Salisbury  pig 1,500 

Soft  pig 250 

Scrap 1,750 


Total 4,000 


Muirklrk  pig 500 

Salisbury  pig 1,500 

Soft  pig 250 

Scrap 1,750 


Furnace. 


Cupola 


Total 4,000 


Muirkirkpig 500 

Salisbury  pig 1,500 

Soft  pig 250 

Scrap 1,750 


/upola 


^Cupola 


Total 4.0to 


Muirkirk  pig 500 

Salisbury  pig 1,500 

Softpig 250    ir.«~.i-. 

Scrap.. 1,750   >CapoU 


Total 4,000 


Muirkirkpig '. 500 

Salisbury  pig 1,500 

Softpig 250 

Scrap    1,750 


Total 4,000 


Cupola 


Muirkirkpig 500 

Salisburypig 1,600  ;| 

Softpig 250    U„^,,^ 

Scrap 1.750    (<^«P«1» 


Total 4,000 


Muirkirkpig 500 

Salisburypig 1,600 

Softpig iso 

1,7£ 


Scrap 


50 


^Cupola 


Total 4,000 


Muirkirkpig 500 

Salisbury  pig 1,500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Muirkirkpig 500 

Salisbury  pig 1,500 

Softpig 250 

Scrap 1,750 


>Cupola 


Cupola 


Total 4,000 


Muirkirk  pig 500 

Saliflb  11  ry  pig 1, 500 

Softpig 250 

Scrap 1,750 


Total 4.000 


'Cupola 


Muirkirkpig 500  " 

Salisbury  pig 1, 600 

Softpig 250 

Scrap 1,750 


»CupolA 


Total 4,000  I 


No.  of 

tension 

test. 


5627 


{ 


5638 
5639 


5640 


5347 


5648 


5650 


5653 


6654 


5C55 


5656 


6658 
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Coat  iron  and  pig  irons — Con  tinned. 


Date  of  cut. 


June  4, 1808 


Jane  0, 1808 


June  7, 1898 


Junes,  1898. 


June  9, 1898 


June  10, 1898 , 


Juno  16, 1898 


June  20, 1898 . 


June  21, 1898 


June  24, 1898, 


Furnace  charge. 


Furnace. 


Poundi. 

Mulrkirkpiis 600 

Salisbury  pig 1,600 

Soft  pig 250 

Scrap 1»750 


I 


»Cnpola 


Total 4,000 


Muirkirkpig 600 

Salisbnrypig 1,500 

Softpig 250    vp„^„ia 

Scrap 1.750  .^Cupola 

Total 4,000 


Muirklrkpig 500  l-^ 

Salisbury  pig 1 ,  500 

Softpig 260 

Scrap 1,750 

Total 4,000 


^Cupola 


Muirkirkpig 500  .\ 

Salisbury  pig 1,500 

Softpig 250 

Scrap 1,750 


^Cupola 


Total 4,000  J 


Muirklrkpig 500'] 

Salisbnrypig 1,500 

Softpig 260 

Scrap 1,750 


^Cupola 


Total 4,000 


Muirkirkpig 600  i^ 

Salisbury  pig 1, 600 

Softpig 250 

Scrap 1,750 


^Cupola 


Total 4,000 


JaB0l3,1898 I^lf^ 


Muirkirkpig 500 

Salisbury  pig 1, 500 

-  ~     ■         250 


Scr»p 1,750 


<;;upoi& 


Total 4,000 


Muirklrkpig 600 

Salisbury  pig 1,500 

Softpig 250 

Scrap 1,760 


^Cupola 


Total 4,000 


Muirkirk  pig 500 

Salisbury  pig 1, 500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Muirki rk  pi g 500 

Salisbury  pig •  1,500 

Softpig 250 

Scrap 1,750 


Total 4,000 


Muirkirkpig 500 

Salisbnrypig 1,500 

Softpig 250 

Scrap 1,750 


ToUl 4,000 


^Cupola 


^Cupola 


^Cupola 


No.  of 

tension 

test. 


1 


6659 


66G3 


60G4 


5G05 


5G66 


506': 


6GG8 


6671 


5679 


5G80 


5682 


i 
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Cast  iron  and  pig  irons — Continaed. 


Date  of  cast. 


Farnace  charge. 


Jnne25,1898 


Poundt. 

Miiirklrk  pig 500 

Salisbarypig 1,500 

Soft  pig ^ 260 

Scrap 1,750 


June  27, 1808. 


Total 4,000 


Mairkirkpig 600 

SaliRbtiry  pig ] ,  600 

Soft  pig 260 

Scrap 1,750 


Farnace. 


Cupola 


Total 4,000 


Jane  80, 1807 , 


Muirkirkpfg 4,600 

SaliHbnry  ^lig 2,600 

Rebecca  pig 2, 500 


ToUl 9,500 


Anga8tl8,1897. 


Mairkirkpig 6,300 

Salisbury  pig •- 4, 500 

Itebecca  pig 3,200 


Total 13,000 


November  27, 1897 


Mairkirkpig 5,500 

Salisbury  pig 4, 500 

boftplg 3,000   VAirfumace 


Total 13,000 


December  18, 1897. . 


Muirkirkpig 5,500 

Salisbury  pig 4,  500 

Soft  pig 3,000 


Cupola 


Air  farnace... 


Air  furnace. 


^ Air  furnace... 


Total 13,000 


March  18, 1898 


Mairkirkpig 5,600 

Salisbury  pig 4, 500 

Soft  pig 3,000 


^Air  furnace. 


Total 13,000 


April  4, 1898 


Mairkirkpig 5.500 

Salisbury  pig 4. 500 

Soft  pig 3,000 


Total 13,000 


Air  furnace. 


April  27, 1898 


Muirkirkpig 5,800 

Salisbarypig 6,600 

Soft  pig 3,500 

Scrap 1,600 


i Air  furnace. 


Total 10,300 


r  M 
Si 


Muirkirkpig 6,600 

Salisbury  pig 5, 000 

J»-''i5.'«'« ^sirip':'?.::::::::::;::::::::-.:;:::;::;::  t^ 


I 


Total 16,000 


Air  furnace. 


September  12, 1897  .  .< 


Mairkirkpig 8,500 

Salisbury  pig 4, 500 

Rebecca  pig 4, 000 


Total 15,000 


Air  furnace. 


Mairkirkpig 6,000  ) 

Salisbury  pig 4, 300 

October  11, 1897 {    Rebeccapig 3,700 


Total 14,000 


» Air  furnace. 


No.  of 

tension 

test. 


5G83 


5C84 


5471 


5490 


5542 


6548 


6684 


6505 


5606 


6670    ' 


65U 


6527 
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C<i8t  iron  and  pig  irons — Continued. 


Date  of  cast. 


October  27, 1807 


Novomber  15, 1897 


December  8, 1807 . 


April  10, 1808 


Jane  23, 1897. 


July  10, 1807 


AnguRt  10, 1897 


Furnace  charge. 


December  30, 1807. . .  < 


Poundt. 

Moirkirk  pig 6,000 

Salisbury  pig 4,300 

Bebeccapfg , 3,700 

Total 14,000 

Muirkirkpig 6,400 

Salisbury  pig 4,500 

Soft  pig 8,100 

Total 14,000 

Muirkirkpig 0,400 

Salisbury  pig 4, 500 

Soft  pig 3,100 

Total 14,000 

Muirkirkpig 5,800 

Salisbury  pig 5, 500 

Soft  pig 3,500 

Scrap 1,500 

Total 16,300 

Muirkirk  pig «,  000 

Salisbury  pig 6,000 

Rebecca  pig 4, 000 

Total 16,000 

Muirkirkpig "2^000 

Salisbury  pig 6,000 

H  eads 3, 800 

Scrap 2,500 

Total 14,300 

Muirkirk  pig 6, 000 

Salisbury  pig 6,000 

Kebecca  pig 4,000 

Total 16.000 

Muirkirk  pig 2, 000 

Salisbury  pig 6,500 

Heads 3, 800 

Scrap 4,700 

Total 17.000 

Muirkirk  pig 6, 000 

Salisburypig 6,000 

Rebecca  pig 4,000 

Total 16,000 

Salisbury  pig 5,  000 

So  f t  p  i  g 2,  000 

Heads 3,800 

Scrap 3,200 

«  ,     ■       , 

Total V 14,000 

Muirkirk  pig 6, 500 

Salisbury  pig 6, 500 

Softpig 8.000 

Total 16,000 

Muirkirkpig 1,500 

Salisbury  pig 5, 000 

Softpig 1,000 

Heads 3,000 

Scrap 2,000 

Total 12,500 


Furnace. 


No.  of 

tension 

test. 


Air  furnace. 


5534 


^Air  furnace. . . 


5610 


^Air  furnace. 


5515 


r Air  furnace... 


5605 


» Air  furnace... 


.    5470 


^Cupola 


^ Air  furnace. 


)    5479 


/upola. 


^Air  furnace. 


\    5487 


Cupola. 


^  Air  furnace. 


\    5551 


•Cupola 
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Cast  iron  and  pig  irons — Continued. 


Date  of  east. 


Furnace  charge. 


Famace. 


Janaary  25, 1888 


February  15, 1898 . . 


.< 


March  8, 1808 < 


February  4, 1808 . . , 


May  12, 1808 


J 


June  18, 1808. 


August  27, 1807 


Poundt. 

Muirkirkpig 6,500 

Salisbury  pig 6,500 

Soft  pig 3,000 


>A,iT  furnace. 


Total 16,000 


No.  of 

tension 

test. 


Muirkirkpig 1,500 

Salisbury  pfg ; 5,000 

Soft  pig 1,500 

Heads 3,000 

Scrap 2,500 


Cupola. 


Total 13.500 


Muirkirkpig 6,500 

Salisbury  pig 6, 500 

Soft  pig 3,000 


ToUl 16,000 


Airftimace. 


)    5561 


Muirkirkpig 1,500 

Salisbury  pig 3,000 

Softpig 3,000 

Heads 5,500 

Scrap 3,000 


Total 16,000 


Muirkirkpig 6,500 

Salisbury  pig 6,500 

Softpig 8,000 


Total 16,000 


Cupola 


)    5567 


Air  furnace. 


Muirkirkpig 1,500 

Salisburvpig ..  3,000 

Softpig*. 500 

Heads 8,000 

Scrap 2,500 


»Cupola 


Total 10,500 


Muirkirkpig 8,000 

Salisbury  pig 7,000 

Softpig 4,500 


Air  furnace. 


Total 1»,500 


Muirkirkpig 4,000 

Salisbury  pig 5,000 

Softpig  1,000 

Heads 2,000 

Scrap 2,000 


Cupola 


Total 14,000 


Salisbnrypig 8,750 

Muirkirk  pig 9, 500 

Softpig 6,250 

Scrap 2,000 


Total 26,500 

Salisburvpig ~8,750 

Muirkirkpig 9,500 

Softpig 6,250 

Scrap 2,000 


^Air  Airnace. 


Total 26,500 


I 


Air  furnace. 


Muirkirkpig 3,50D  ) 

Salisburypig 3,500 

Softpig 3.000    I.,    - 

RemelUKlpig liooo  |  Air  furnace. 

Total 11,000   I 


5570 


5563 


5624 


6673 


Muirkirkpig...     1,000 

Salisburypig 8,500 

Softpig 1,500 

Heads 3,800 


5406 


Total 0,800 


^Cupola 
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Cast  iron  and  pig  irons — Continued. 


Date  of  cMt. 


Febraary  26, 1898 


April  6,  1898. 


Fumaoe  charge. 


Furnace. 


No.  of 

teDfdon 

test. 


Poundt. 

Miiirkirkpig 3,500 

Salisbury  pig 3,500 

Soft  pig 3,000 

Kemelted  pig 1,000 


Total : 11,000 


I 


Air  fumaoe. 


)    5576 


Salisbury  pig 1,500 

Soapig 1,600 

Scrap 3,000  |^Cupola 

Total 6,000 


Muirkirkpig 2.750 

Salisbury  pig 5,750 

Soft  pig 2,260 

Scrap 5,730 


Total 16,600 


Air  furnace. 


6597 


May  2,  1898 


June  14,  1898. 


Muirkirkpig 2,750 

Salisbury  pig 5,750 

Soft  pig 2,250 

Scrap 5,750  j 


Total 16,500 


Muirkirkpig 2,750 

Salisbury  pig 5, 750 

Soft  pig a,  250 

Scrap  .- 5,750 


Air  furnace. 


5G10 


Total 16,500 


^Air  furnace. 


5609 
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Specimens  S  L2,  S  L4,  S  Lc,  and  S  L7  Forged  Steel  No.  1, 

Annealed. 

No.  5734. 

Marks,  S  Ls. 

Diameter,  ",505» 

Sectional  area,  .20  square  inch. 

Ganged  length,  2*\ 


Applied  loftda. 


ToUl.     P«^X" 


Pounds. 
200 
1.000 
2.000 
8,000 
4,000 
5,000 
«,000 
«,800 


0,200 
«,400 

«,eoo 

6,800 
7,000 
8,000 
0,000 
10,000 
10,450 


I 


Pounds, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
80,000 
34,000 


81,000 
32,000 
83,000 
84,000 
35,000 
40,000 
45,000 
60,000 
52, 250 


EloDgatlon 
per  mob. 


Inch, 
0. 

.000100 
.000300 
.000450 
.000600 
.000800 
.000050 


.011850 
.022000 
.025750 
.026500 
.029000 
.046250 
.060250 
.118500 
.2500 


0. 


Ineh, 


.000100 
.000200 
.000150 
.000150 
.000200 
.000150 


Ineh. 


0. 
0. 


SncceftRive 

permanent 

set. 


Inch, 


0. 


0. 


.010300 
.010750 
.003750 
.000750 
.002500 
.006250 
.024000 
.040250 
.1815 


Remarks. 


Initial  load. 


Elastic  limit,  approxi* 

mate. 
LoadfeU. 


Tensile  strength. 


General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  62,260 

Elastic  limit  per  square  inch  of  originaTsection  (approximate) do ...  84, 000 

Elongation  per  inch  after  mptare inch..    .4200 

Bedactionin  Uiameter  at  point  of  rapture do...      .206 

Reduction  in  area  after  rapture,  per  cent  of  original  section 64.6 

Position  of  rupture 1. "25  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".54*,  ".30 
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STEEL   FOR  8TANDARDIZIKG  TESTING  MACHINE. 


Ko.  6735. 

Marks,  S  L4. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^\ 


Applied  loads. 

Elonffation 
permoh. 

Sncoesalve 

eloneation 

perlnob. 

Permanent 
set. 

Snooesaive 

permanent 

aet. 

Remarks. 

Total. 

Per  BonarD 
inon. 

Poundi, 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 

6,000 
6,200 
6,400 
6,600 
6,800 
7,000 
8,000 
9,000 
10,000 
10, 510 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 

80,000 
81,000 
82,000 
83,000 
34,000 
35,000 
40,000 
45,000 
50,000 
52,550 

Inch. 
0. 

.000100 
.000250 
.000450 
.000600 
.000750 
.000950 
.001150 

.004250 
.005600 
.007500 
.018000 
.028500 
.030000 
.048000 
.072250 
. 122150 
.2650 

Inch, 
0. 

.000100 
.000150 
.000200 
.000150 
.000150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  loQd. 

Elastio  Umlt. 
LoadfelL 

...... ...... 

.000200 
.000200 

.003100 
.001350 

0. 

.001900 
.010500 
.010500 
.001500 
.018000 

1 

Tensile  strength. 

1 

1 

1 

.024250 
.049900 
.142850 

1 

1 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section I>oands..    52,550 

Elastic  limit  per  sauare  inch  of  original  section do...    35,000 

Elongation  per  Inch  after  rupture inch..      .4000 

Elongation  per  inch  under  strain  at  elastic  limit do ....  001150 

Keduction  in  diameter  ac  point  of  rupture do...       .205 

Beductlon  in  area  after  rupture,  per  cent  of  original  section 64.6 

Position  of  rupture ''.05  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".55*,  ".25 
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No.  5736. 

Marks,  S  Le. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loftds. 

Elongation 
per  inch. 

SnooesslTe 

elongation 

per  inch. 

Permanent 
•et. 

SaooeBsive 

permanent 

•et. 

Bemarks. 

TotaL 

Per  sa  uare 
incn. 

Pounds. 
200 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 

5,000 
5.200 
5,400 
5,600 
6,800 
6,000 
7,000 
8,000 
9,000 
10,000 
10,240 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 

25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
35,000 
40,000 
45,000 
50,000 
61,200 

Inch, 
0. 

.000100 
.000250 
.000400 
.000600 
.000750 
.000900 

.002000 
.002300 
.002900 
.006250 
.  011000 
.015000 
.032000 
.048250 
.071750 
.139500 
.2200 

Inch. 
0. 

.000100 
.000150 
.000150 
.000200 
.000150 
.000150 

.001100 
.000300 
.000600 
.002350 
.005750 
.004000 
.  017000 
.  016250 
.023500 
.067750 
.0805 

Insh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Load  felL 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    51,200 

Elastic  limit  per  sauare  inch  of  original  section do. . .    30, 000 

Elongation  per  inoD  after  rupture inch..      .3750 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000900 

Bediictdon  in  diameter  at  point  of  rupture do...       .215 

Beduction  in  area  after  rupture,  per  cent  of  original  section 66.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  sn  rface flnesilky 

Elongation  of  inch  sections ".52*.  ".23 


1^0.  5740. 

Mark,  S  L?. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 

Note. — Stem  of  specimen  is  not  straight. 


'  Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Snccessiye 

permanent 

set. 

Bemarks. 

TotaL 

Per  square 
incn. 

Pounds. 
200 
1.000 
2,000 
8.000 
4,000 
5.000 
5,800 

6,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
29,000 

30,000  { 

Inch. 
0. 

.000150 
.000360 
.000500 
.000650 
.000850 

Inch. 
0. 

.000150 
.000200 
.000  KM) 
.000150 
.000200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit,  approxi- 
mate. 

.001200 
.003050 

.000350 

.002450 

.002660 

...... ...... 

.002650 
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Specimens  H  Ls,  H  L4,  H  Le,  and  H  L79  Forged  Stebl  So.  3, 

Annealed. 

1^0.  6737. 

Marks,  H  Ls. 

Diameter,  '^505. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  2^'. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

11,200 

11,400 

11,600 
11,800 
12,000 
13,000 
U,000 
13.000 
16,000 
17.000 
18.000 
19,000 
20,000 
20,710 


Per  sanare 
incn. 


Pounds. 
1,000 
ft,  000 
10.000 
16.000 
20,000 
26,000 
80,000 
85,000 
40,000 
45,000 
60.000 
55,000 
56,000 

67, 000 1 

68,000 
59,000 
60,000 
66,000 
70,000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
108,660 


EloDffation 
per  Inch. 


Inch. 
0. 

.000150 
.000400 
.000550 
.000750 
.000900 
.001050 
.001250 
.001450 
.001600 
.001750 
.001950 
.002000 
.002050 
.008700 
.009200 
.  009600 
.010800 
.016050 
.019160 
.023760 
.029450 
.035900 
.043660 
.064600 
.075000 
.1850 


Soocesslve 

elonj^ation 

per  inch. 


Inch. 
0. 

.000150 
.000250 
.000150 
.000200 
.000150 
.000160 
.000200 
.000200 
.000150 
.000150 
.000200 
.000050 
.000050 
.006650 
.000500 
.000400 
.001200 
.004250 
.004100 
.004600 
.005700 
.006450 
.007750 
.010850 
.020500 
.0600 


Permanent 
set. 


Inch. 


0. 
0. 


SaocessiTe 

permanent 

•et. 


0. 


Inch. 


000100 


.000100 


Bemarks. 


Initial  load. 


Elastic  limit. 


Tensile  stfength. 


1 


General  summary. 

Tensile  strength  per  sqnareinch  of  original  section pounda..  108,560 

Elastic  limit  per  sanare  inch  of  originsT section do...    67,000 

Elongation  per  incn  after  mpture - inch..      .2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002050 

Redaction  in  diameter  at  point  of  rapture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Position  of  rapture ".85  from  neck 

Character  of  broken  surface flne  granular ;  silky  center 

Elongation  of  inch  6ectiuu» "J.4,  ".26* 


^ 


> 


STEEL   FOR  STANDARDIZING  TESTING  MACHINE. 

No.  6738. 
Marks,  H  L4. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 
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Applied  loads. 

Elongation 
per  Inch. 

Successive 

eIoii|;ntion 

per  iucb. 

Permanent 
set. 

Snccessive 

perniauent 

set. 

Remarks. 

Total. 

Per  Honare 
iuck. 

Poundt. 
200 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9,000 
10,000 

11,000 

11,200 
11,400 
11,600 
11,800 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
20,690 

Pounds, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
85,000 
40.0C0 
45,000 
50,000 

55, 000  { 

56,000 
67,000 
58,000 
69,000 
60,000 
65,000 
70,000 
75,000 
80.000 
85,000 
90,000 
95,000 
100,000 
103,450 

Ineh. 
0. 

.000150 
..000300 
.000460 
.000650 
.000850 
.001000 
.001150 
.001350 
.001500 
.001700 
.001900 
.007250 
.007660 
.008000 
.009000 
.010000 
.010600 
.014800 
.019200 
.023800 
.029600 
.035900 
.044850 
.056100 
.078500 
.1400 

Ineh, 
0. 

.000160 
.000150 
.0OUI5O 
.  000200 
.  000200 
.000150 
.000150 
.000200 
.000150 
.000200 
.000200 
.  005»50 
.000400 
.000950 
.000400 
.001000 
.000600 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 



. 

0. 

.000050 

.000050 

1                        -     -  -  - 

1 

1 

.  004'JOO 
.0044U0 

... 

.004600 
.005800 

1 

.006300 
.008950 
.011250 
. 022400 

1 

1 

.0615 

'  Tensile  streniitli. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  103,450 

Elastic  limit  per  square  inch  of  original  section do...    55,000 

Elongation  per  incii  after  rupture inch . .      .  1000 

Elongation  per  inch  nndor  strain  at  elastic  limit do...  .001900 

Beduction  in  diameterat  point  of  rupture do...       .085 

Keduotion  in  area  after  rupture,  per  cent  of  original  neotion 30.  7 

Position  of  rupture ".7fVomneck 

Character  of  broken  surface fine  granular,  silky  center 

Elongation  of  inch  sections ".25*,  ".13 

H.  Doc.  143 '25 
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ISo.  5730. 

Marks,  H  Lq. 

Diameter,  ".505. 

Sectional  area.  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


Poundi. 

200 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

11,200 

11,400 
11,600 
11.800 
12,  000 
13,000 
14.000 
15,000 
16, 000 
17, 000 
18,000 
19,000 
20,  UOO 
20.390 


Per  square 
iucli. 


Poundf. 
1,000 
5,000 
10. 0()0 
15.  OuO 
20.000 
25,000 
30,000 
85.000 
40,000 
45,000 
60,000 
55,000 

56,000 

57,000 
58.000 
59,  000 
60,000 
65,000 
70,000 
75.  000 
80,000 
85.600 
90, 000 
95,  UOO 
100,  OCO 
101,950 


Elongation 


Successive 


iperlucb.     ^^lonpati"'* 
*^  per  inch. 


{ 


Inch. 
0. 

.000100 
.  000250 
.  000450 
.OOOiiOO 
.  00<»750 
.000950 
.OOIIOO 
. 001300 
.001500 
.001650 
.001850 
.001900 
.005900 
. 000500 
.010(00 
.010JJ50 
.011500 
.015750 
.  020500 
.  025250 
.031100 
. 03HOOO 
. 048000 
.061000 
.0950 
.1350 


Inch. 
). 

.000100 
.OOOl'O 
.  OOOJCO 
.000150 
.OOOI.'H) 
.  000200 
.OO'JloJ 
. 000200 
.  00021)0 
.000150 
.0002(0 
.  0001150 
.004000 
.  003000 
.  O00.>00 
.000850 

.  oo<)6:>o 

. 004250 

.004750 

.0047;'0 

,0(»5S:)0 

.  0061 00 

.010000 

.013000 

.0340 

.  0400 


Pemiaiient 
set. 


Inch. 


0. 
0. 


SiicoeBsive 

ptiruinneut 

set. 


Inch. 


Kotnarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  ori^tn.il  section pounds. .      101, 050 

Elastic  limit  per  square  inch  of  original  Hcctiim do...        56,01)0 

Elongation  per  inch  after  rupture ineli . .  .  2000 

Elonf;ation  per  incli  under  si  rain  at  elastic  limit do.. .      .001900 

Reduction  in  diameter  at  point  of  rupturt* do. . .  .  085 

Reduction  in  area  alter  rupture,  percent  of  on<;inal  «i'oti»»n 30.7 

Position  of  rupture ".9  ft'om  neck 

Character  of  broken  surface flue  granular,  silky  center 

Elongation  of  inch  sections ".25*,  ".15 
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No.  6741. 


Marks,  H  1h 

Diameter,  ".505. 

Section  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch. 

Saocessive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incn. 

Poundt. 

200 

1.000 

2,000 

3.000 

4,000 

5,000 

6,  COO 

7,000 

8.000 

9,000 

10,000 

11,000 

11,200 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20. 000 
25.000 
30,000 
35, 000 
40,000 
45,000 
50,000 
55,000 

66,000  1 

Inch. 
0. 

.000100 
.000250 
.000400 
.000600 
.000800 
.000950 
. 001100 
.001300 
.  001450 
.001600 
.001800 
.001900 
.008600 

Inch. 
0. 

.000100 
.000150 
.000150 
.000200 
. 000200 
.000tr>0 
.000150 
.000200 
.000150 
.000150 
.000200 
.000100 
.006700 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

0. 

NICKEL  STEEL. 


889 


^aCKEL   STEEL. 
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^O.  5940. 

Marks,  and 

'  RHI 

Diameter,  ".505. 

Sectional  area,  .20  square  iiicli. 

Gaaged  lengtb,  2'\ 


Applied  loads. 


Total 


Poundt. 

200 

1,000 

2,000 

4,000 

0.000 

7,000 

8,000 

0,000 

10,  UOO 

11,000 

12,000 
12,200 
12,400 
12,000 
12,K00 
13,000 
13/200 
13,400 
13,600 
13,800 
14,000 
14,  200 
•  14, 400 
14,600 
14, 800 
15.000 
15.200 
15,600 
16.000 
16,400 
16,800 
17,200 
17.600 
18.000 
18.  -lOO 
18.800 
19,200 
10,000 
20,0iJ0 
20,400 
20.800 
21.200 
21. 6'0 
22,000 
22,270 


Per  square 
incli. 


Po\tnd$. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45.000 
50,000 
55,000 

60,000 
61.0UO 
62,000 
63,  COO 
64.000 
65,000 
66.000 
67. 000 
68,000 
69,000 
70,000 
71,000 
72, 000 
73,000 
74,000 
75.000 
76. 000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,0C0 
00,000 
92, 000 
94,000 
90,000 
08.000 
100.  UOO 
102,000 
104,000 
106.000 
108,000 
110,000 
111,350 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.  00C350 
.000050 
.001050 
. 0U1250 
. 001500 
. 0017U0 
.001950 
.002150 

.002550 
.002650 
.  002750 
.002950 
.  0a3ti50 

.  oo:i2.")0 

.  003500 

.  oo::coo 

.003900 
.004100 
.  004550 
. 005000 
.  00525'J 
.  0056:)0 
.000  00 
. 007750 
. 008G50 
.0117.50 
.0145:.0 
.018000 
.021750 
. 025750 
.020000 
. 030G50 
.041250 
.0t:n50 
. 0500UO 
. 058250 
.  06t.V)0 
. 073500 
.088OU0 
.  007000 
. 120500 
.1400 
.2100 


Sncceafivo 

elou^niion 

per  uiuh. 


Inch. 

.000100 
. U00250 

.ooo:kh) 

.000400 
.000200 
.000250 
.000200 
.  000250 
.  000200 

.  000400 
.000100 
.O.UHOO 
. 000200 
.000100 
. 00U200 
.  000'J50 
.0(K)100 
.  000300 
.  IKI()200 
.  0004,"»0 

.  ouo4r>o 

.OOU2.0 

.  (KK)ir»(» 

.OO'SOJ 

.ouiyjo 

.000900 

.oonoj 

.  002750 
. 003500 
.  0037,'>0 
.  004000 
.  00  f'J.-.O 
.01W..O 

.001  coo 

.0010.10 
.  012K10 

.«02j:>o 

.006250 

.009000 

.  014500 

.009000 

.0235U0 

.0195 

.0700 


Permanent 
set. 


0. 

0. 


Inch. 


Successive 

ponuanent 

set. 


Euamrlvs. 


Inch, 


0. 


Initial  load. 


0. 

. 000050 

. 0J0050 

.000400 

.  000350 

' 

.  000800  ;   .  000400 

1 

1 

.001 COO 

.001100 

. 

1 

1 

1 

1 

:!::;:::"  :i:'::;:!!!!!! 

Elastic  limit,  approxi- 
mate. 


Tensile  strenjzth. 


General  summary. 

Tensile  strength  i>er  square  inch  of  original  section pounds..  111,350 

Klastio  limit  {icr  square  inch  of  original  section  (approximate) do. . .    55. 000 

Slongation  per  inch  after  rupture inch. .      .  3100 

Elongation  iierinch  under  strain  at  elastic  limit do...  .002150 

Re<luction  in  diameter  at  point  of  rupture do...        .175 

Seduction  in  area  after  ruptore,  per  cent  of  original  section 67.2 

Position  of  rupture at  middle  of  the  stem 

Character  of  broken  surface fine  silky 

Slongation  of  inch  seetiona ".83*,  ".29* 
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NICKEL   STEEL. 


No.  6041. 

Marks,  19. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 


TotaL 


Pounds. 
200 
l.OCO 
2,000 
4,000 
0,000 
8,000 

8,200 
8,400 
8,000 
8,800 
9,000 
9,200 
9,400 
9,600 
9,800 
10.000 
10,200 
10,400 
10,600 
10, 800 
11,000 
11,200 
11.400 
11,600 
11,800 
12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13.200 
13.400 
13,600 
13,800 
14,000 
14,200 
14,400 
14. 600  ' 
14,800 
15,000 
15,200 
15,400 
15,600 
15,800 
16,000 
16.200 
16,400 
16,600 
16,800 
17,000 
17,200 
17,400 
17,600 
17,800 
18,000 
18,400 
18,800 
10,200 
19.600 
20,000 
200 

20,400 
20,800 
21.200 
21.590 


Per  8Q  uare 
iucn. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 

41,000 
42,000 
43,000 
44,000 
45.0C0 
46, 000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65, 000 
56,000 
57,000 
58.000 

59,  000 

60,  UOO 
61,000 
62.000 
63,000 
64,000 
85,000 
66.000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
17,000 
78,000 
79,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
80,000 
87,000 
88.000 
89.000 
90  000 
92.000 
94,000 
96,000 
98,000 

100,000 
1,000 

102,000 
104.000 
106.000 
107, 950 


Elongation 
per  Inch. 


Inch. 

0. 
.000150 
.000300 
.000050 
.  001000 
.001550 

.001650 
.01)1800 
.001850 
.001950 
.002000 
.002050 
.002150 
.002300 
.  002350 
.002400 
.002400 
.002450 
.002550 
. 002700 
.002850 
.002000 
.  002950 
.  0030UO 
.  003200 
.  003300 
.003430 
.00:{500 
.003650 
.  003850 
.  0039UO 
.004150 
.004360 
.004450 
.  004550 
.004850 
.005000 
.  005250 
.005400 
.005650 
. 005050 
.006350 
.006500 
.006850 
.  007250 
.007650 
.008050 
.008450 
.008850 
.009400 
. 010450 
.011150 
.011500 
.012150 
.0i:{150 
. 014950 
. 017050 
.019500 
. 024000 
.028000 
.033250 


.036000 
.046750 
.  063000 


Sncceasive 

elongation 

perlnch. 


Ineh, 
0. 

.000150 
.000150 
.000350 
.000350 
.000550 

.000100 
.000150 
.000060 
.000100 
.000050 
.000050 
.000100 
. 000150 
.000050 
.000050 
0. 
.000050 
.000100 
.000150 
.000150 
.000050 
.000050 
.00(K)50 
.000200 
.000100 
.000150 
.000050 
.000150 
.000200 

.oooa>o 

.000250 
.000200 
.000100 
.000100 
.000300 
.000150 
.000250 
.000150 
.000250 
.000300 
.000400 
.000150 
.000.350 
.  000400 
.000400 
.000400 
.000400 
.000400 
.000550 
.001050 
.000700 
.  000350 
.000650 
.001000 
.001800 
.002100 
.002450 
.004500 
. 004000 
.005250 


Perroniient 

BOt. 


.0027,50 
. 01W750 
. U1625U 


Inefi- 


0. 


.030150 


Siiccessire 

permanent 

set. 


0. 


Ineh. 


000150 


.000350 


.  000200 


. 000450 


.000100 


. 000700 


.000950 


Remarks. 


Initial  load. 


Elastic  limit,  approxi- 
mate. 


i 


.000250 


.O0U25O 


001450 


OJO.'VOO 


.002060 


.003000 


004500 


.  007000 


.011300 


. 02S700 


,000600 


000950 


001500 


002500 


001300 


*l 


Ji 


,017*100 


ICested  ondor  tliis  load 
live  minutes. 


Tensile  strength. 
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Oeneral  summary. 

Tensile  strength  per  aqnare  inch  of  oriffinal  section poonds..  107,960 

Elastic  limit  per  so uare  inch  of  original  section  (approximate) do...    40,000 

Elongation  per  incD  after  rapture inch..      .2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001660 

Heduotion  in  diameter  at  point  of  rupture do...       .176 

Reduction  in  area  after  rupture,  per  cent  of  origiuni  Boi-lion 57.2 

Position  of  rupture ".70  firom  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".34*,  ".00 

Remarks.— Nickel-steel  specimens  Kos.  5840  and  6041  did  not  have  sharply  defined  elastic  limits. 
Sots  were  gradually  developed,  the  ratio  of  stress  to  strain  showing  no  abrupt  change  as  the  tests 
progressed. 

Tension  Test  of  Wrought  Iron  Bar  (Burdens). 

From  Arsenal  smitli  shop. 
No.  9348. 


40%" 


ROUGH  BAR. 

Sectional  area,  1.37  square  inches. 

Elastic  limit,  48,200  pounds =35,190  pounds  per  square  inch. 
Tensile  strength,  72,140  pounds  =  52,060  pounds  per  square  inch. 
Elongation  in  10  inches,  2'^02  =  20.2  per  cent. 
Elongation  of  inch  sections,  ''.20,  ".15,  ".17,  ".14,  ".48»,  ".24,  ".16, 
"16,  ".17,  M5. 
Diameter  at  fracture,  1".15  area,  1.04  square  inches. 
Contraction  of  area,  24.1  per  cent. 
Appearance  of  fracture,  fibrous,  seamy. 
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CAST  IRON. 


Cast  Ibon  fob  Impact  Machine. 


Specimen  tamed  down  from  ranner. 

No.  58G4. 
Diameter,  3".21, 
Sectional  area,  8''.003. 
Length  of  stem,  12" 
Gauged  length,  10" 


Applied  loada. 

Elongation 
per Inch. 

Snoceeaive 

eloojration 

per  mch. 

Pennanent 
set. 

Sncoeaaire 

permanent 

•et. 

Bemarks. 

Total. 

Per  aa  nare 
incn. 

Povnds. 

8.003 

16,186 

24, 279 

32, 372 

40,465 

48.558 

56,651 

64,744 

72, 837 

80,930 

89,023 

97,116 

105,209 

113, 302 

121.395 

129,488 

179, 700 

Pounds, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,003 

10,000 

11,000 

12.000 

13, 000 

14,000 

15,000 

10.  OoO 

22. 200 

Inch. 

0. 

.00004 
.00008 
.00011 
.00015 
.  00020 
.00025 
.00032 
.00041 
.00050 
.00059 
.00069 
.00082 
.00094 
.00106 
.00119 

Inch, 

0. 

.00004 
.00004 

Inch. 

0. 

IncK 
0. 

Initial  load. 
Tensile  atrength. 

.00003 

.00004 
.00005 
.00005 
.00007 
. 00009 
.00009 
.00009 
.00010 
.00013 
.00012 
.00012 
.00013 

—.00004 

—.00004 

—.00001 

.001)03 

Fractnred  at  the  neck.    Appearance,  fine  granular,  interspersed 
with  coarser  granular  spots.    Light  gray. 

Cast  Ibon. 
MiCBOSCopB  Carriage  of  Standakd  Comparator. 


.S64 


So  of 
teHt. 

Description. 

Diame- 
ter. 

Sec- 
tional 
area. 

Teii8ilo  strongtb. 

Appearance  of  fracture. 

Total. 

For 

aqnnre 
inch. 

9rt62 

From  caatiniF 

1 

Inches.  Sq.ineh. 
.  564           -  '>!* 

Pounds. 
7.290 
6,320 

Pounds. 
29.160 
25.280 

Fine  granular,  liglit  pray. 
Flue  granular,  dark  litay. 

9303 

Same  after  annealing. 

.564 

.25 

CHEMICAL  COMPOSITION. 


No.  of 
teat. 

Carbon. 

Manga* 
neae 

Silicon. 

Snlphnr. 

Phospho- 
rua. 

Total. 

Graphitic. 

Combined 

9362 
9363 

2.901 
8.206 

1.815 
2.721 

1.0C6 
0.485 

0.303 
0.350 

1.600 
1.6G5 

0.090 
0.097 

0.640 
0.630 

CAST   IRON. 
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CAST  IRON  FUBNI8HED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MATERIAL. 


No.  of 
tost. 


5488 
5609 
5502 


559.'} 
5594 
5600 
5601 
5611 

5612 
5618 
5623 
5631 
5651 
5632 
5657 
366  L 
5687 
5G88 
5689 
5473 
5474 
5475 
5476 
5477 
5478 
5603 
5004 
5614 

5615 
5616 
5619 
5620 
&621 
5629 
56.10 
3632 
56:13 
5634 
5637 
5660 
5062 
5675 
5676 
5677 
5678 
5«85 
5644 
5645 
5686 
5635 

5636 

5554 

5555 
5509 
5046 

5571 
5568 

5569 
5570 

5573 


Description. 


Harks* 


gan    car- 


Racer  for 
riage. 

Base  ring  for  gan  car- 
riage. 

10-inch  all  round  fire 
disappearing  car- 
rin;;e. 

do 

do 

do 

do , 

lOinch  limited  fire  d  is- 
appearing  carriage, 
to  — 


{ 
{ 


o 
o 

...do 
...do 

do 

...ido 
...do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

3.2-incli  Hhell 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

10-incli  shot 

do 

Axle  box 

From  Watervllet  Ar- 
senal. 
do 


Vertical  impact  test- 
ing machine, 
.-..tlo 


....do 
do 


do 
.do 


R41 

I  T  I  X 

BU91 

2 

1 


8 
5 
2 
8 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
1-1 
2-2 
3-3 
5-5 
7-7 
8-8 

1 

'£ 

1 

3  " 
5 

11 

F7  A 

S8  A 

13  A 

14 

16 

17 
18  S 


Li 

•  •  • 

•  •  •  • 

•  •  •  •  • 

6 

7 

11 

15 


do 
do 

.do 


W4 

W5 

Anvil  No.  4. 

Anvil  No.  5. 
Anvil  No.  5. 
Anvil  No.  5. 

Anvil  No.  5. 


Tensile 
strength 

per 

sqaare 

inch. 


Poundt. 
33,410 

29,920 
29.980 


29.470 
29.410 
28. 520 
27,080 
27, 520 

27,080 
28.390 
28,080 
31,300 
29. 040 
32.020 
31,700 
29, 880 
31, 350 
31,600 
29,540 
28,910 
28, 920 
28,700 
20, 100 
29, 470 
28,  360 
23, 400 
24.  480 
2->,  510 

22,  360 
22, 930 
24, 240 
22. 7t  0 
23, 620 
21,700 
25, 600 
aj,  700 
22. 780 
24,630 
25.180 
26.  310 
33.000 
33,280 
81,  500 
28,360 
30,200 
32,080 
29.380 
30,990 
26,  720 
22,180 

18, 210 

27,980 

28.230 
27,350 
25,500 

28,990 
22,360 

23,720 
19, 580 

20,540 


Fractnre. 


Fine  granular,  dark  gray. . 

Fine  grsnnlar,  gray 

Grannlar,  dark  gray 


.do. 
.do. 


Fine  granular,  gray 
do 


do. 


do 

do 

....do 

do 

Grannlar,  gray 

do 

Fine  granular,  light  gray . . 

Granular,  gray 

Fine  gi  anular,  light  gray . . 

do 

do 

Grannlar.  mottled,  granitic 

do 

do 

do 

do 

do 

Fine  granular,  gray 

do 

Medium  coarse  granular, 

gray. 

do 

do 

Medium  granular,  gray  . . . 

Fine  granular,  gray 

do 

Grannlar,  gray 

do 

Grannlar,  gray 

....do 

do 

Medium  granular,  gray 

Granular,  gray .1 

Fine  grannlar,  eray 

Fine  granular,  ught  gray. . 

Fine  granular,  gray 

do 

do 

Fine  granular, light  gray. 

Granular,  mottled 

do 

Granular,  dark  gray 

Fine  granular,  gray 


Speciflc 
gravity. 


7.2039 


7.1760 

7. 1335 
7.0980 


Medinm   grannlar,    dark 

graj'. 
Fiiie  grannlar,  gray 


Fine  and  uiedinm  eranula 


. .  do .... 

.  do  — 

igrai 
tion  interHpersed,  gray. 

Fine  granular,  gray 

Medium  and  fine  granula- 
tion. 

Fine  grannlar,  gray 

Medium  and  fine  granula- 
tion. 

Fine  grannlar,  light  gray, 
mottled. 


7.0099 
7.1297 
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BRONZE. 


Console  Bbonzb, 

No.  6810. 

Marks,  23. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Length  of  stem,  10". 

Gauged  length  10". 


Applicil  loftds. 

ElonffRtion 
per  inch. 

Snoceaiiive 

elongation 

per  Inch. 

PermAnent 
aet. 

Sncceaaive 

permanent 

aet. 

Renuttka. 

ToUl. 

Per  snuaro 
incn. 

Poundi. 

2oO 

500 

750 

1,000 

1.250 

1,500 

1.750 

2,000 

2.250 

2. 500 

2,750 

3.000 

3,250 

8.500 

3,750 

4.000 

4,250 

4,500 

4,750 

6.000 

5,250 

6.500 

5,750 

6,000 

6.250 

6,600 

6,760 

7,000 

7,260 

7,600 

8.000 

8,500 

9.000 

9,500 

10,000 

10,500 

11,000 

11,500 

12,000 

12.500 

12,080 

Poundi. 

1,000 

2,000 

3,(00 

4.000 

5.000 

6,000 

7,000 

8.000 

9,  UCO 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18. 000 

19, 000 

20,000 

21.000 

22,000 

23, 000 

34,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30  000 

82,000 

34,000 

86,000 

38.000 

40,000 

42,000 

44,000 

46,000 

«8,000 

60,000 

61,020 

Inch. 
0. 

.000100 
.000233 
.000400 
.000333 
.  000067 
.000767 
.000900 
.001033 
.001267 
.001433 
.001700 
.002000 
.002500 
.002033 
.003533 
.004133 
.005067 
.005933 
. 007433 
.  008800 
.011033 
.013267 
.016000 
.  018933 
.023167 
.026100 
.030900 
.034600 
.040067 
.0533 
.0633 
.0767 
.0900 
.1067 
.  1233 
.1467 
.1700 
.1967 
.2333 

Inch. 
0. 
.000100 
.000133 
.000107 
.000133 
.000134 
.000100 
.000133 
.000133 
.000234 
.000166 
.000267 
.000300 
.000500 
.000433 
.000600 
.000600 
.000934 
.000866 
.001600 
.001367 
.0022:13 
.  002234 
.003333 
.002333 
.  004234 
.002933 
.004800 
.003700 
.005467 
.013233 
.0100 
.0134 
.0133 
.0167 
.0166 
.0234 
.0233 
.0267 
.0366 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tenaile  atrength. 

.000133 

.000138 

.000467 

.000334 

.001567 

.001100 

.005333 

.003766 

.010033 

.  010700 

.036467 

.020434 

1 

1 

1 

General  aummarif. 

Tensile  atrength  per  sqnaro  inch  of  original  section ponnda..    61,020 

Elongation  per  inch  after  rupture inch..      .2900 

Keduction  in  diameter  at  point  of  rupture do...        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  aectiou 88.6 

Position  of  rupture ".7  from  neok 

Character  of  broken  aurfaoe uniform  light  yellow  color 

Elongation  of  inch  aectioua ".84*,  ".20,  ".27 


COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 


397 


COPPER   CYLINDERS   FOR   PRESSURE   GAUGES. 
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COPPEB  CTLINBERS  FOR  PRESSURE  GAUGES. 

Mean  compression  of  10  copper  cylinders  from  lot  of  100  received 
from  Fraukford  Arsenal,  November  2^  1897.    Metal  of  September 
1S\Hk 

Table  for  use  with  crusher  gaage  one- tenth  square  inch  area. 

Mean  dimensions  of  cylinders:  Length,  '\4994;  diameter,  ^'.2516. 


Load  i>ei 

Total  compression. 

sqiiuro 
inch  on 

Mean 

cm  slier 

cor- 

gauge 

rected 

,>5  square 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

Hets. 

inch 

area. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

3.  WO 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,000 

.00-25 

.0022 

.0013 

.0017 

.0027 

.0020 

.0026 

.0034 

.0025 

.0023 

.0023 

.0021 

9,  COJ 

.  0131 

.0124 

.0111 

.0123 

.  0132 

.0120 

.0132 

.0133 

.0123 

.0129 

.  0126 

.0121 

10,(100 

.0159 

.0165 

.0160 

.0163 

.0109 

.0165 

.0169 

.0175 

.0101 

.  01.58 

.0164 

.0158 

11.000 

.0202 

.  0205 

.0186 

.  OJOO 

.  0208 

.0189 

.0210 

.0-208 

.0193 

.  0201 

.0200 

.0194 

12,  too 

.  0242 

.0249 

.0224 

.  0240 

.0244 

.0232 

.0247 

.  0255 

.  0237 

.0247 

.0242 

.0235 

13,000 

.0281 

.  0281 

.  0202 

.0279 

.  0280 

.0270 

.0285 

.  025  6 

.0278 

.  0270 

.0280 

.  0-272 

14,000 

.  0323 

.  0325 

.0308 

.0321 

.  0332 

.0315 

.0330 

.  o:;34 

0318 

.0  522 

.0323 

.0314 

15.000 

.0364 

.0J(i6 

.0345 

.0371 

.0373 

.  0.J55 

.0374 

.0376 

.0360 

.0361 

.0364 

.0354 

16.000 

.0^51 

.0410 

.0388 

.0414 

.  0420 

.0397 

.0410 

.  0424 

.  0402 

.0105 

.0414 

.0403 

17,000 

.0458 

.0461 

.0436 

.0455 

.0406 

.0442 

.0462 

.0467 

.  0457 

.0450 

.0455 

.0444 

18.000 

.0501 

.0501 

.0480 

.0500 

.OMl 

.0489 

.0507 

.0516 

.0194 

.0498 

.0500 

.  04K9 

19,000 

.0545 

.0548 

.  0528 

.0548 

.0547 

.  (J5i0 

.  0555 

.0565 

.  0535 

.  0537 

.  0544 

.0533 

20,000 

.0580 

.  0.594 

.0509 

.  0505 

.0009 

.0579 

.0605 

.0009 

.0590 

.  (i5H3 

.0592 

.0581 

21,  OUO 

.  00:iO 

.0037 

.0017 

.06:]9 

.0645 

.0024 

.0654 

.0051 

.0025 

.  L030 

.0036 

.  0025 

22,000 

.0688 

.0685 

.0059 

.0690 

.0690 

.0075 

.0694 

.0700 

.0681 

.0677 

.0084 

.  0673 

23, 000 

.0732 

.07:w 

.0714 

.0731 

.0734 

.  0720 

.0744 

.0745 

.  0722 

.0731 

.0731 

.0720 

24, 000 

,  077.') 

.0782 

.0755 

.0780 

.0789 

.  0705 

.0783 

.0790 

.0773 

.0774 

.0777 

.0765 

25,  000 

.  08:to 

.  0832 

.  0801 

.0835 

.  0830 

.081.) 

.  0830 

.0846 

.  0821 

.  0820 

.0827 

.0815 

26,000 

.0877 

.0870 

.0850 

.  0882 

.  0880 

.0870 

.0885 

.0901 

.0864 

.0870 

.0875 

.  0863 

27,  000 

.0928 

.0929 

.08iA) 

.  093;i 

.0934 

.0908 

.0940 

.0942 

.0918 

.  0023 

.0924 

.0912 

28.000 

.  0977 

.0978 

.0944 

.0973 

.  0985 

.0067 

.  0989 

.0991 

.  0901 

.  0'.)70 

.0974 

.0962 

29,000 

.1030 

.1031 

.  0989 

.1031 

.  1039 

.  1025 

.1048 

.  1045 

.1016 

.10-25 

.1028 

.1016 

30. 000 

.  1081 

.  1079 

.1044 

.1081 

.  1083 

.1078 

.1085 

.1085 

.1001 

.1070 

.1075 

.1062 

31,000 

.ll:i2 

.1132 

.  IdOi) 

.1127 

.1125 

.1120 

.1136 

.1142 

.1118 

.1134 

.1120 

.1113 

32,  OOU 

.1180 

.1185 

.1151 

.1180 

.1181 

.1174 

.1190 

.1194 

.1102 

.1179 

.1178 

.1165 

3:i,  000 

.  1234 

.  1242 

.  1205 

.  VS.iS 

.1249 

.1220 

.  1-232 

.  1-2.50 

.1215 

.  1-234 

.  1232 

.  1219 

34,  000 

.1288 

.1288 

.  1258 

.  1284 

.  12ti9 

.1282 

.1289 

.  1208 

.  1279 

.  1-280 

.1284 

.  1-271 

3.5.  UOO 

.  1337 

.1315 

.13L0 

.  1  :{.•{:; 

.  1330 

.1327 

.  1340 

.1350 

.1313 

.  1335 

.  1331 

.1317 

30.000 

.1385 

.  1387 

.  1357 

.  1390 

.  1383 

.1376 

.1394 

.1305 

.1365 

.  1385 

.  1382 

.1368 

37,  (00 

.1439 

.1441 

.1400 

.1445 

.1443 

.  1420 

.1435 

.  1449 

.1415 

.  143  5 

.  1432 

.1418 

38,000 

.1484 

.  1480 

.1454 

.  14;»3 

.  1488 

.  1482 

.1486 

.  1.500 

.  14.59 

.1479 

.1481 

.1467 

30,000 

.1537 

.  1.540 

.1504 

.  1.543 

.1548 

.1531 

.1542 

.1550 

.1490 

.15:^0 

.  1532 

.1518 

40,000 

.1580 

.  1.5)^5 

.1552 

.  15^7 

.1590 

.1580 

.1594 

.  1,599 

.1.550 

.  i:.74 

.1580 

.  1.566 

41,000 

.1634 

.16:{9 

.1597 

.  1032 

.1036 

.1026 

.1635 

.1650 

.  1505 

.  1025 

.  1627 

.  1013 

42,000 

.1682 

.1681 

.1044 

.  1087 

.1689 

.1676 

.1077 

.  16:^8 

.1645 

.167J 

.1676 

.1662 

43,  (HX) 

.1730 

.  1732 

.16»8 

.1740 

.1743 

.17-24 

.  1721 

.1749 

.1684 

.  17-29 

.1725 

.1711 

44,000 

.1778 

.1777 

.  1737 

.1784 

.1789 

.1770 

.1772 

.1794 

.1735 

.1771 

.1771 

.1757 

45,000 

.1828 

.1824 

.1788 

.  1834 

.1848 

.1815 

.1824 

.1851 

.1770 

.  1820 

.  1821 

.1807 

46.000 

.1863 

.1870 

.1838 

.  1881 

.1877 

.1862 

.1855 

.1886 

.  18-25 

.1805 

.  1802 

.1848 

47,000 

.1920 

.1920 

.1877 

.1926 

.1030 

.1911 

.1891 

.1931 

.1804 

.1913 

.  1908 

.1894 

48,000 

.1953 

.1957 

.1928 

.1965 

.1975 

.1055 

.1958 

.1977 

.  1914 

.1957 

.1954 

.1940 

49, 000 

.1990 

.1995 

.1967 

.  2004 

.2030 

.1977 

.1998 

.2019 

.1955 

.2005 

.1994 

.1980 

50,000 

.  2031 

.2036 

.2010 

.  2045 

.2060 

.2027 

.2045 

.2062 

.  2003 

.2039 

.  2036 

.2022 

51,000 

.2070 

.2074 

.  2051- 

.2079 

.2100 

.2065 

.2075 

.2099 

.  2035 

.2075 

.  2072 

.  2058 

52, 000 

.2112 

.2118 

.2083 

.2120 

.2144 

.  2107 

.2124 

.  2140 

.2077 

.2111 

.2114 

.2100 

53, 000 

.2154 

.2154 

.2117 

.2166 

.2180 

.2145 

.2155 

.  2179 

.2115 

.2158 

.  2152 

.2138 

54,000 

.2190 

.2189 

.2103 

.2200 

.2214 

.2188 

.2194 

.  222 ) 

.2152 

.2190 

.2190 

.2176 

55,000 

.2231 

.2224 

.2195 

.  2235 

.  2257 

.  2220 

.22*29 

.  2255 

.2190 

.  22: 10 

.  2227 

.2213 

56,000 

.2269 

.  2260 

.2235 

.  2271 

.  2285 

.2258 

.2200 

.  2-286 

.  2225 

.  2209 

.  2262 

.2249 

57,000 

.2297 

.  2298 

.2264 

.  2300 

.2334 

.2291 

.2296 

.  2325 

.  2250 

.  2300 

.  2290 

.  2283 

58,000 

.2332 

.  2330 

.  2295 

.  2338 

.2360 

.  2  530 

.2329 

.  2.356 

.  221)0 

.  2335 

2;»20 

.2316 

59,000 

.2366 

.2361 

.2339 

.  2360 

.2:88 

.2358 

.2363 

.  2381 

.  2319 

.2309 

.  2362 

.2349 

60,000 

.2395 

.2390 

.2365 

.2398 

.2424 

.  2390 

.2.390 

.  2422 

.  2302 

.  2400 

.2394 

.2381 

61,000 

.  24:^3 

.2425 

.2394 

.2429 

.2453 

.24-23 

.  2428 

.2446 

.2389 

.  2430 

.2425 

.2412 

62,000 

.2460 

.2455 

.2425 

.2459 

.2478 

.2447 

.  2454 

.2475 

.2424 

.2463 

.2454 

.2441 

63.000 

.2487 

.2481 

.2449 

.2485 

.2510 

.2479 

.2475 

.2.502 

.  2451 

.2493 

.2481 

.2468 

64,000 

.2518 

.2512 

.2476 

.2517 

.2540 

.2508 

.  2.510 

.2530 

.2!81 

.2518 

.2512 

.2499 

65,000 

.2546 

.2541 

.2505 

.  2543 

.2567 

.  2533 

.  2-533 

.  2500 

.2515 

.2545 

.  2539 

.  2526 

66.000 

.2570 

.2565 

.25.15 

.2565 

.2585 

.2562 

.2565 

.2581 

.2539 

.2570 

.2564 

.2551 

67,000 

.2603 

.2590 

.2566 

.2588 

.2616 

.2590 

.2585 

.2615 

.2564 

.  26J2 

.  2592 

.2579 
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Copper  eglindert /or  prmun  gaitgti — ContinDed. 


U-dper 

1. 

!. 

3. 

t. 

•• 

•omprt 

a. 

IsiOD. 

B. 

•• 

... 

«™. 

teU. 

Poundi- 

M,«» 

72)000 
Tiilooo 

75;  OM 
761000 

11 

saiooa 
Bolooo 

S!:S3S 

m.m 

98,000 
M.OOO 

100,000 

I>u,h. 
.2«B5 

'.mo 
.ilia 

.8820 
'.2W* 

.2«8e 

.2003 
.2022 
.20W 

:2»7o 

.2SU1 

:ao2a 

:ao7o 

la  IT 
is  a 

.36S 

Ikoo 

laaw 

.28110 
l27M 

ISSIT 

■i 

'.mt 
'.saeg 

Isotn 

.8077 
.ilOM) 
.3108 

lane 

13188 

■s 

ll728 
12787 

l2eH7 

13033 

.3031 

'.3m 
Isiei 

■i 

128S3 

12902 
.SOIS 

I302I 

l30«8 
.BOSS 

lai20 

l81W 

Inch. 

lawifl 

.2083 
-2711 

:2777 

laM7 

l28W 

12051 

laiKIS 

I301D 
,30K 
.3060 

Is  ae 

.2015 
I2BB8 

12731 
.2754 

127TO 

I2H8 
.2006 

laiso 
Isiw 

Ineh. 
la«S8 

l2T« 
.^706 

■s 

l£93l 
I3009 

13007 

lauo 

lB18fl 

Inah. 

1270B 
l27ltt 
l29W 

12032 
:208(l 

13035 

13088 
.3  00 

18174 

.3I8B 
.3200 

Inch. 

'.mo 

l2»S7 
.3005 

13102 
13114 
18180 

Inch. 

I26M 

l37a 

.2709 

12873 
12D31 
:2981 

13081 
.30B8 

lam 
lam 

18208 

'.2m 

.2880 

Isoee 

13080 

13I11 

l»!i3 

IsiM 

.2800 
l2«S3 

12721 

:27e7 

l2S4< 
.2388 
.2880 
,2803 

l2flS8 

Isoss 

13130 
.8144 

Isiu 
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BOLLEB-BEABIVO  TESTS. 

In  tbe  following  tests  two  types  of  roller  bearings  were  nsed,  those 
made  by  the  Mossberg  and  Granville  Mannfactnring  Company,  which 
had  rollers  the  full  length  of  the  bearings,  and  those  made  by  The  Ball 
Bearing  Company,  in  which  a  namber  of  short  rolls  made  np  each  set. 

Botary  movement  was  imparted  to  the  system  of  lead  weights, 
drums,  and  axles  by  means  of  a  175- pound  weight  and  cord.  A  num- 
ber of  turns  of  the  weight  cord  was  taken  around  the  drum  of  one  of 
the  lead  weights  and  the  weight  allowed  to  fall  the  distance  stated  in 
the  details  of  the  tests. 

The  diameter  of  the  cord,  a  braided  linen  line,  was  '^23. 

The  number  of  rotations  recorded  includes  the  total  number  made 
from  the  starting  of  the  weight  in  its  descent  until  rotation  ceased. 

There  was  a  tendency  in  the  bearings  to  drift  laterally,  which  caused 
the  clearance  between  the  cast-iron  boxes  and  the  huDS  of  the  lead 
weights  to  be  taken  up  and  introduced  endwise  friction  against  the 
cast-iron  boxes. 

The  shafts  were  a(^iusted  at  times  to  keep  the  ends  free  from  frictional 
resistance. 

Supplementary  tests  followed  on  plain  journal  bearings. 
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BOLLER-BEABING  TESTS. 


BOLLEB    BeABINO  MADE  BY  THE    MOSSBEBO  AND  GBANVIIXB 

Manufaotubing  Company,  PBOviDENOSy  R.  L 

Length  of  bearing,  T'M. 
Diameter  of  rollers,  '^50. 
Namber  of  rollers,  16. 
Diameter  of  journal,  3J'^ 
Weight  of  journal,  90J  pounds. 
Diameter  of  cast-iron  box,  4J". 
Diameter  of  weight  drum,  5'^ 
Weight  used,  175  pounds. 
Distance  dropped,  16'  lOJ". 


No.  of 

Nnmber 

experi- 

of roto- 

Bemsrka. 

ment. 

tions. 

1 
2 

• 

73*"' 

8 

120 

4 

118 

5 

138 

e 

149 

7 

154 

8 

168 

9 

161 

10 

175 

. 

11 
12 

159 
185 

Directioii  of  rolling  revened. 

13 

175 

14 

226 

15 

187 

The  rollers  in  the  bearing  are  brightened  at  their  sonth  ends. 

Bearing  of  rollers  worked  over  to  new  sarfaoe  in  the  cast-iron  box.    Cord 

wound  around  the  south  hub.    Sleeve  has  worked  over  to  north  end  of 

box. 

16 
17 

■""iso""' 

Sleeve  Jacked  back  into  central  position  on  box. 

18 

1181 

19 

97 

20 

118^ 

21 

106 

Both  ends  free. 

22 

74 

Bearing  oiled. 

23 

Bearing  washed  with  bensino. 

24 

84 

Endft^. 

25 

65 

28 

90| 

Do. 

27 

108 

Do. 
Bested  16  hours.    Shaft  and  roller  bearing  turned  end  for  end  in  the  cast- 
iron  box. 

28 

64 

29 

69 

80 

73| 

Ends  free. 

Endwise  drift  southward. 

81 

88 

Direction  of  rotation  reversed. 

<^ 
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No.  2. 

Roller  Bearino,  made  by  The  Ball  Bearing  Company,  Boston, 

Mass.  Short-length  Eollers. 

Shaft  tamed  down  to  3''.23  diameter  to  fit  freely  the  roller  bearing 
with  short-length  rollers,  and  test  then  resumed,  nsing  a  new  cast-iron 
box  fitted  to  the  present  roller  bearing. 

Length  of  bearing,  8.''60. 

Diameter  of  rollers,  §''. 

Number  of  sets  of  rollers  (10  in  a  set),  20. 

Total  number  of  rollers,  200. 

Diameter  of  journal,  3'^23. 

Weight  of  journal,  90i  pounds. 

Diameter  of  cast  iron  box,  4". 

Diameter  of  weight  drum,  5". 

Weight  used,  175  pounds. 

Distance  dropped,  15'  lOJ". 


No.  of 

Number 

experi- 

of 

KemarkB. 

ment. 

rotAtioDS. 

1 
2 

105 
1124 

Weight  struck  a  pile  of  boards  in  descent. 
Do. 

8 

118 

4 

124 

Boiler  bearing  tends  to  drift  to  the  south. 

5 

128| 

6 

1291 

7 

136 

End  free. 

8 

138 

Do. 

9 

136 

Do. 

10 

1871 

Do. 
Reversed  direction  of  rotation. 

11 

121 

12 

117 

18 

120| 

End  free. 

14 

1234 

15 

1241 

Ends  ftree. 

16 

125 

Ends  ft^e,  bearing  drifts  northward. 

17 

125i 

Ends  free. 

18 
19 

1244 
125} 

20 

130 

End  free. 

21 

129 

99 

103| 
90 

Bearing  oiled. 

28 

Bearing  washed  with  bensina. 

24 

1084 

26 

105 

26 

1174 
117} 

27 

28 

1221 

20 

128 

80 
81 

1264 
124} 
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No.  3. 

BOLIiEB  BEABINOf  MADS  BY  THE  MOSSBEBO  AND  GBAITVILLB 
MANUFAOTUBINa  COMPANY,  PbOYIDENOB,  E.  L 

Length  of  bearing,  3'^55. 
Diameter  of  rollers,  f  "• 
Number  of  rollers,  28. 
Diameter  of  journal,  6''. 
Weight  of  journal,  933  pounds. 
Diameter  of  cast-iron  box,  5".75. 
Diameter  of  weight  drum,  5'^ 
Weight  used,  175  pounds. 
Distance  dropped,  16'  1^'^ 


No.  of 

Number 

experi- 

of rota- 

SenuurkB. 

ment. 

tions. 

1 

1401 

2 
8 

4 

161| 

172 

Bearing  drifts  southward. 

±1  a 

169 

5 

1744 

e 

162 

Ends  firee. 

7 

150 

8 

169 

9 

161} 

10 

1614 

11 

159 

12 

164 

13 

160 

Bearing  drifted  H"  ^  the  south.    Brought  hack  to  phuse  again. 
Rested  16  hours. 

14 

146 

16 

162 

18 

1684 

17 

169 

18 

168 

19 

168} 

20 

168 

Bearing  drifted  |"  to  the  south.    Brought  back  to  place  again. 

21 

160| 

22 

164 

28 
24 

1694 
169l 

25 
26 

171| 
164 

27 

163 

28 
28 

mi 

Bearing  drifted  H"  to  the  sonth.    Brought  back  to  place  again. 

xvx 

80 

1^1 

81 

169t 
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No.  4. 
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bollbb  bbabina,  made  by  the  ball  bearing  ooicpanyy  boston, 

Mass.    Short-length  Hollers. 

Length  of  bearing,  3'^94. 

Diameter  of  rollers,  '^50. 

Number  of  sets  of  rollers  (4  in  a  set),  23. 

Total  number  of  rollers,  92. 

Diameter  of  journal,  b". 

Weight  of  journal,  93^  pounds. 

Diameter  of  cast  iron  dox,  &*. 

Diameter  of  weight  drum,  b". 

Weight  used,  175  pounds. 

Distance  dropped,  16'  1  J". 


No.  of 

Kamber 

experi- 

of rota- 

SemarkB. 

ment. 

tiODB. 

1 

1234 

2 

137 

8 

142| 

4 

129 

5 

121 

e 

118 

7 

115 

8 
9 

11^ 

10 

114^ 

11 
12 

117| 
ll4 

18 

119 

Weight  on  south  end  drifted  i"  to  ■onthi  bearing  mored  |"  to  north. 
Rea^iuted. 

14 

190 

15 

12^ 

16 

ISm 

17 

185* 

18 

I42I 

19 

144 

20 

130 

Shaft  worked  to  the  north  %"  \  bearing  all  right  In  box.    Shaft  readjusted. 

21 

127| 

23 

189 

23 

148 

24 

1464 

25 

145* 

26 

144| 

27 

148$ 

Shaft  worked  to  the  north  A" :  bearing  worked  to  north  |".    Rea^insted. 

28 

136i 

29 

149 

80 

149l 

81 

146 

Five-inch  steel  journal  used  iu  tests  Kos.  3  and  4,  now  tested  without 
roller  bearings. 

In  these  tests  the  journal  was  started  by  hand;  tbe  175poniids 
weight  not  being  sufficient  to  cause  the  joarnai  to  begin  to  rotate.  The 
same  lead  weights  used  (2,870  pounds)  as  iu  previous  tests. 
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]^o.  5. 

Oast-ibon  Box  Lined  with  Babbitt  Metai.. 

Length  of  journal  bearing,  4J". 
Diameter  of  box,  6". 
Diameter  of  weight  drum,  5". 
Weight  used,  175  pounds. 
Distance  dropped,  16'  1  J''. 


No.  of 
experi- 
ment. 

Number 
of  rota- 
tions. 

Lubricant  used. 

Bemarks. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

17 

181 

19J 

21i 
20i 
23i 

2lJ 

21 

27i 

27J 

271 

24i 

29 

25 

Albany  grease 

do 

do 

do 

do 

do 

do 

do 

Orease  and  oil 

do 

Grease 

None 

Orease. 

do 

No.  6. 

Cast  IRON  Box. 


Length  of  journal  bearing,  4J", 
Diameter  of  box,  5". 
Diameter  of  weight  drum,  6''. 
Weight  used,  175  pounds. 
Distance  dropped,  15'  lOJ". 


No.  of 
experi- 
ment. 

Number 
of  rota- 
tions. 

Lubricant  used. 

Bemarks. 

1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

29| 
Hi 

24* 

28 

28} 

28 
29} 

"^ 

28 
81 

Albany  grease 

do 

The  journal  now  had  to  be  rotated  by  hand  until  the 
weight  reacli  the  floor. 

do 

do 

do 

do 

do 

do 

Grease  and  oil 

do 

Grease 

None 

Grease 

do 

<i 
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No.  7. 
Oast-ibon  Box  Lined  with  Brass. 


Length  of  journal  bearing,  4J", 
Diameter  of  box,  5". 
Diameter  of  weight  drum,  6''. 
Weight  used,  175  pounds. 
Distance  dropped,  16'  IJ". 


No.  of 

experi- 

meut. 

Number 
of  rotA- 

tiOQB. 

Lubricant  used. 

Remarks. 

1 
2 
8 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
U 

U 

174 

234 

174 

21 

26 

1^ 

174 

*k 

25| 
804 
19 
294 

Albany  grease 

do 

The  journal  now  had  to  be  rotated  by  hand  until  the 
weight  reached  the  floor. 

do 

do 

do 

do 

do 

do 

Grease  and  oil 

do 

Grease ............ 

do 

None 

Grease.. 

! 


J 
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PHOTOMICROGRAPHS. 
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TeMa  of  HetAte.  18M. 


Steei.  Bail  Ko.  22. 
Center  of  bend. 
Polished  in  relief. 
Magnified  85  diameters. 
See  fieport  189 1,  pages -341, 424, 426,  for  trsDsverse  and  teDBion  tests. 


Steel  Kail  No.  1 
Near  top  of  bend. 
Polislicd  in  relief, 
Usgnified  85  diameters. 


Teata  of  HaUto,  ISM). 


Stxei.  Baui  No.  22. 
Middle  of  veh. 
PoliBhed  in  relief. 
Magnified  86  diameters. 


Steel  Rail  Ko.  £ 
Middle  of  veh. 
Etched. 
Magnified  83  diameters. 


Tem  of  Hotali,  MB. 


Steel  Bah.  No.  : 
Middle  of  veb. 
Polished  in  relief. 
Magnified  85  diameters. 


Sl£EL  Bai£  No.  2'i. 
Middle  of  w«b. 
Etcbed. 
Magnified  83  diameters. 


Tertaof  Uetal&lMR. 


ST£BL  Kaxl  Mo.  . 
Kear  lower  anrface  of  base. 
Polished  in  relief. 
Magnified  85  diameters. 


Stekl  Rah,  No.  22. 
Near  outside  edge  of  base. 
Polished  in  relief. 
Magnified  SH  diameters. 


TmM  of  Hetab.  18 


SiBSL  Kail  No.  24. 
Left  center  of  bead. 
Magnified  83  diameters. 
See  Beport  1891,  pages  346, 424, 426,  for  trausTerse  and  tension  testa. 


Utekl  Bail  Ko.  24, 


Middle  of  web,  near  base. 
Magnified  83  diameters. 


TeMs  or  MeUls,  1M6. 


Steel  Ka.il  Ko.  36. 

Bight  lower  middle  part  of  head. 

Magnified  8.5  diameters. 

See  Keport  1891,  pages  S76, 424, 426,  for  transverse  aiid  teosion  teHts. 


Steel  Kail  No.  36. 


Left  lower  middle  part  of  head. 
Magnified  85  diameters. 


Stebl  Bail  No.  36. 


Ijower  middle  part  of  Lead. 
Magnified  85  diametera. 


Stbel  Bail  Ko.  36. 

Web,  near  rolled  surface. 

Sl»giufied  85  diameters. 

See  Keport  1891,  pages  376, 124, 426,  for  transverse  aod  tension  tests. 


TeMs  of  Houk,  ISS& 


Stkel  Bail  "So.  ; 
Center  of  web. 
Uaf^ifled  85  diameters. 


Stbbl  Rail  No.  : 


Middle  of  web,  under  the  bead. 
Magnified  85  diameters. 


TesUoT  Het^s-ISOS. 


Stexl  fob  BBOsrvEBs,  ^  Oalibes  Bifles. 
Marks,  36  B. 
TeDHion  test  Ko.  6795. 
Maffnified  83  diameters. 


Steel  fos  Bboeivebs,  .30  Oalibeb  Bifles. 
Marks,  36  B  F. 
Tension  test  No.  6796. 
Magnified  S3  diameters. 


TeMB  of  HeUls.  18 


Stbbi.  fob  iUOSITBBS,  JUi  OAI.IBER  BlPLBS. 
Marks,  37  B  F,^ 
Tenaion  test  Ko.  6085. 
Ma^fled  83  diameters. 


8t£el  fob  RiFLB  Babbels,  .30  Caliber. 
Marks,  78. 

Tension  test  No.  6901. 
Magnified  83  diameters. 


Mof  Hetal^im. 


STKEL  fob  UlFLB  BABKEL8,  ^  OAUBBB. 

From  batt  of  finished  bamL 
Harks,  78, 

TeDsion  test  "So.  5905, 
Magnified  83  diameters. 


Biflb-Barbbl  Steel,  .30  Caliber. 
Harks,  79. 
Hagnifled  83  diameters. 


T«8lB  of  UetalH.  1«n. 


Stbbl  fob  Jacket,  3".2  B.  L.  Bifls. 


^  M  T|  O 

Tension  test  No.  6790: 
Magnified  83  diameters. 


GAUTIBB  STEBL.      1.09  PER   OBNT  OABBON. 

Mas:nified  B3  diameters. 


TeKs  of  HetslB.  1898. 


Tube  of  5-inoh  B.  L.  Rifle. 

From  fragment  of  burst  gun. 

Tbe  two  dark  lines  sliuw  tUermal  cracks  penetrating  the  walls  of  the 
tube  from  the  surface  of  the  bore. 
Magnified  83  diameters. 
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COHCBETE  AHD  MORTAR  TESTa 

Three  series  of  coDcrete  and  mortar  tests  are  here  presented:  A 
series  of  544  cubes  famished  by  the  State  of  Kew  York,  made  under 
the  direction  of  George  W.  Eafter,  0.  E.,  in  charge  of  the  Genesee 
Eiver  storage  project;  a  series  of  ^  cinder  concrete  cabes  famished 
by  The  Eastern  Expanded  Metal  Company,  Mr.  Everett  Morse,,  vice- 
president,  Boston,  and  95  cubes  and  prisms  made  at  the  Watertown 
Arsenal. 

The  cubes  from  the  State  of  Few  York  represent  the  several  brands 
of  Portland  cements  manufactured  in  that  State  in  the  year  1896. 

The  manufacturers'  names  and  brands  were  as  follows :  The  Wayland 
Portland  Gement  Company,  Genesee;  Thomas  Millem  &  Sons,  Way- 
land;  The  Glen  Falls  Portland  Cement  Company,  Iron  Clad;  The 
Empire  Portland  Cement  Company,  Empire;  The  Sand-Silica  Cement 
Company,  Champion;  also  the  Buffalo  Portland  and  the  Buffalo  nat- 
ural cements. 

The  stone  used  was  Portageville,  JST.  Y.,  sandstone,  hand  broken  to 
pass  through  a  2iuch  ring. 

In  the  cinder  concretes  six  brands  of  cements  are  represented,  as 
i  follows:  Germania,  Cathedral,   Alpha,   Atlas,    Knickerbocker,    and 

"  Victor. 

The  cinder  used  was  described  as  being  in  the  condition  it  came  from 
the  farnace,  not  sifted,  only  the  larger  clinkers  having  been  broken, 
representing  material  as  used  commercially. 

The  arsenal  concretes  were  chiefly  made  with  Alpha  cement,  the 
other  brands  used  being  Egypt,  Star,  Standard,  and  Steel. 

Eeferring  to  the  tests  on  the  concrete  from  the  State  of  New  York, 
Table  No.  1  shows  the  composition  and  treatment  of  the  concrete  and 
the  ages  of  the  several  cubes. 

Those  cubes  designated  with  a  plain  numeral  were  placed,  when 
taken  from  the  molds,  in  water  for  a  period  of  about  4  months,  after 
which  they  were  buried  in  sand  for  a  further  period  of  1  year,  1  month, 
and  10  days.  Then  they  were  taken  out  for  shipment  to  Watertown 
Arsenal. 

Those  bearing  the  letter  a  were  seasoned  in  a  cool  cellar  after  leav- 
ing the  molds;  those  with  the  letter  b  were  exposed  to  the  weather, 
while  those  with  the  letter  c  were  covered  with  burlap  and  wet  several 
times  a  day  for  a  period  of  about  3  months,  thereafter  being  exposed  to 
the  weather. 

After  the  above  mentioned  treatment  the  cubes  were  all  shipped  to 
the  Watertown  Arsenal,  where  they  remained  in  the  testing  room  until 
they  were  tested. 

Table  No.  2  states  the  consistency  of  the  mortar,  weights  per  cubic 
foot  of  the  concrete  when  tested,  dimensions  of  the  cubes,  the  load 
which  caused  the  first  crack  to  appear,  and  the  ultimate  strength  of 
the  material. 

In  regard  to  the  consistency  of  the  mortar  the  terms  dry,  plastic,  and 
excess  were  chosen  to  represent  mortars  containing  different  amounts 
of  water. 

Mr.  Eafter  says: 

"In  the  dry  blocks  the  mortar  was,  generaUy  speakine,  only  a  little  more  moist 
than  damp  earth.  Snoh  blocks  required  a  large  amonnt  of  ramming  in  order  to  flnsh 
the  water  to  the  surface.  In  the  plastic  blocks  the  mortar  was  made  of  the  ordinary 
consistency  used  by  the  average  mason.  A  moderate  amonnt  of  ramming  brought 
the  water  to  the  surface  of  these  blocks.  In  the  excess  blocks  the  water  was  so 
far  in  excess  that  the  concrete  quaked  like  liyer  under  moderate  ramming.^' 
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Table  ^o.  3  shows  data  takeu  from  the  details  of  those  tests  in  whicli 
micrometer  observations  were  made  on  the  elastic  properties  of  tbe 
concretes.  The  moduli  of  elasticity  were  computed  for  three  different 
ranges  of  stresses,  arbitrarily  selected,  and  with  the  x>ermanent  sets 
given  for  corresponding  loads. 

In  this,  as  in  other  tests  of  concretes,  great  variations  in  the  values  of 
the  moduli  of  elasticity  are  found,  and  the  same  is  true  with  reference 
to  the  development  of  permanent  sets,  although  the  irregularities  of 
the  latter  are  generally  less  pronounced  than  those  of  the  ^rmer. 

Notwithstanding  these  irregularities,  which,  in  a  material  of  this 
kind,  are  to  be  expected  in  some  degree,  there  is  evidence  presented 
that  to  the  stronger  mixtures  belong  higher  values  of  the  modulus  of 
elasticity,  while  certainly  the  sets  are  smaller  under  corresponding 
loads  in  the  stronger  mixture. 

In  individual  tests  smaller  values  of  the  modulus  of  elasticity  are 
displayed  as  the  loads  of  compression  advance. 

Table  No.  4  shows  the  elastic  properties  of  mortar. 

Table  No.  5,  compiled  from  No.  1,  shows  the  strength  of  concretes 
with  reference  to  the  composition  of  the  mortar  and  the  quantity  used, 
showing  decisively  the  loss  in  strength  of  the  concrete  as  the  leaner 
mixtures  of  mortar  are  used. 

These  results  are  again  shown  graphically  on  diagrams  Nos.  1  and  2. 

Diagram  No.  2  further  shows  the  strength  of  mortars  of  the  same 
composition  as  those  used  in  the  manufacture  of  the  concretes.  It 
will  be  observed  that  the  curves  of  strength  of  mortar  and  O/Oncrete 
converge  and  become  nearly  the  same  in  the  leaner  mixtures  here 
represented. 

Table  No.  6,  condensed  from  No.  5,  shows  the  mean  compressive       ,- 
strength  of  the  concrete  with  reference  to  the  quantity  of  mortar  used.       »*j 

Excepting  the  results  with  the  Genesee  cement,  it  does  not  appear        =1 
that  any  material  difference  in  strength  is  found  between  the  concretes 
having  33  per  cent  of  mortar  in  terms  of  the  broken  stone  and  40  per 
cent  of  the  stone. 

Table  No.  10,  however,  should  be  considered  at  this  time.  This  table 
shows  the  mean  weight  of  the  two  concretes  of  different  percentages 
of  mortar  to  be  nearly  identical.  Since  the  mortar  weighs  less  per 
cubic  foot  than  the  stone,  it  follows  that  the  40  per  cent  mixture 
should  weigh  less  than  the  33  percent  mixture;  there  being  practically 
no  difference  leads  to  the  inference  that  the  mortar  in  the  latter  mix- 
ture was  insufQcient  to  fill  the  voids  in  the  stone. 

Table  No.  7  shows  the  strength  of  the  concrete  with  reference  to  the 
consistency  of  the  mortar,  wherein  it  appears  that  the  '*dry''  mortar 
gave  the  greatest  strength,  the  ''plastic"  next  in  order,  and  the  "excess" 
mortar  the  least. 

Table  No.  8,  referring  to  the  treatment  of  the  concrete,  shows  the 
greatest  strength  displayed  by  the  blocks  which  were  immersed  in  water 
for  a  period  after  leaving  the  molds.  Next,  those  which  were  cov- 
ered with  wet  burlap,  then  the  specimens  which  seasoned  in  a  cool  cel- 
lar, and  the  lea^t  strength  in  those  cubes  which  were  exposed  to  the 
weather  throughout  their  aging. 

Tables  Nos.  9  to  12  inclusive  refer  to  the  weights  of  the  concrete, 
wherein  it  is  shown  that  the  weight  diminishes  as  leaner  mixtures  are 
used.  With  the  Genesee  brand  of  cement  and  1  to  1  mortar  the  con- 
crete weighed  146.5  pounds  per  cubic  foot,  whereas  in  the  1  to  6  mortar 
the  mean  weight  was  139.5  pounds  per  cubic  foot 
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The  results  in  Table  ISTo.  10,  pertaiDing  to  the  influence  of  the  quantity 
of  mortar  used,  have  already  been  referred  to. 

Taking  from  Table  ISTo.  10  the  mean  of  all  of  the  samples  represented, 
the  difference  in  the  weights  of  the  difierent  consistencies  of  mortar 
does  not  reach  1  pound  per  cubic  foot. 

Concerning  the  treatment  after  setting,  as  shown  in  Table  JSTo.  12, 
the  specimens  which  were  kept  in  a  cool  cellar  weighed  the  least, 
while  among  the  other  groups  the  difference  in  weights  was  not  very 
pronounced. 

Tables  JSTos.  13  to  18  inclusive  refer  to  the  mortar  tests  and  corre- 
spond with  Tables  Nos.  5  to  12  inclusive,  so  far  as  the  mortars  and 
concretes  admit  of  corresponding  tables. 

Table  JSTo.  13  shows  the  loss  in  strength  as  the  mortar  is  made  of 
leaner  proportions. 

So  far  as  the  number  of  specimens  permit  of  taking  mean  results. 
Table  ISTo.  14  shows  greatest  strength  for  the  ^^dry"  mixed  mortar,  and 
lower  strength  as  more  water  was  successively  used. 

The  mortar  cubes  which  were  immersed  in  water  show  the  greatest 
strength,  as  exhibited  in  Table  No.  15,  while  among  the  other  cubes 
comparatively  unimportant  differences  exist. 

Table  No.  16  shows  the  reduction  in  weight  as  the  mixtures  are  made 
leaner. 

An  insufQcient  number  of  specimens  appear  in  Table  ISTo.  17  to  admit 
of  comparisons  being  made. 

The  mortar  cubes  stored  in  a  cool  cellar  weighed  less  than  the  other 
groups.  Necessarily  the  corresponding  groups  of  concrete  and  mortar 
cubes  behave  in  a  similar  manner  when  the  mortar  must  be  the  variable 
component  in  each  case. 

When  examining  the  elastic  properties  there  were  instances  in  which 
the  micrometer  indicated  an  apparent  lengthening  of  the  specimen  as 
the  loads  continued  to  advance,  a  result  attributed  to  local  influences, 
such  as  the  close  proximity  of  one  end  of  the  micrometer  to  a  fragment 
of  stone  which  may  have  rotated  slightly  in  place. 

Again,  a  more  marked  change  in  the  direction  of  the  micrometer 
reading  occurred  while  rupture  was  in  progress,  by  reason  of  the 
pyramidal-shaped  fragments  detached  from  the  sides  of  the  cubes, 
which  recover  from  their  state  of  compression  when  detached  from  the 
central  parts  of  the  specimen. 

The  cinder  concretes  were  described  as  having  been  mixed  rather 
dry,  the  amount  of  water  ranging  from  10  to  12^  pounds  per  cubic  foot 
of  concrete. 

The  specimens  were  thoroughly  tamped  about  every  2  inches.  After 
having  been  removed  from  the  molds,  they  were  stored  in  the  air,  and 
during  the  early  stages  were  covered  with  burlap  and  sprinkled  with 
water. 

Table  No.  1  gives  the  general  data  of  the  tests. 

Table  No.  2,  compiled  from  No.  1,  states  the  mean  compressive 
strength,  and  a  column  in  the  table  shows  the  gain  in  strength  by  the 
older  of  the  two  groups  of  cubes.  A  diagram  also  follows  which  shows 
the  gain  in  strength  due  both  to  comi>osition  and  to  age. 

The  older  group  of  cinder  concretes  showed  a  decided  loss  in  weight. 
Table  No.  3  having  been  prepared  to  show  the  extent  of  this  behavior. 
The  table  further  shows  the  reduction  in  weight  of  the  leaner  mixtures. 

Table  No.  4^  on  the  elastic  properties,  shows  the  moduli  of  elasticity 
and  permanent  sets,  higher  values  appearing  in  the  former  property  as 
richer  mixtures  are  reached. 

H.  Doc.  143 2*7 
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The  arsenal  concretes  were  made  for  the  most  part  of  a  1 : 1 : 3  mix- 
ture, using  Alpha  cement,  bank  sand,  and  pebbles  from  the  arsenal 
grounds  and  broken  trap  rock  from  a  quarry  at  Waltham,  Mass. 

Cubes  of  different  ages  from  7  days  to  73  days  are  represented. 

The  trap  rock  was  rescreened  into  a  larger  number  of  sizes  than 
commercially  furnished. 

In  the  statement  of  sizes  the  diameter  of  the  larger  of  two  screens  is 
given,  the  one  through  which  all  the  stone  passed;  the  screen  of  the 
next  smaller  diameter  intercepted  all  of  that  size;  thus,  f "  stone  means 
that  which  has  passed  through  a  f  screen  and  was  intercepted  by  a  i" 
screen. 

All  of  the  arsenal  specimens  were  examined  for  elastic  properties. 

The  general  results  with  the  12-inch  cubes  are  given  in  Tables  ]N'os. 
1  and  2,  the  elastic  properties  in  Tables  Nos.  3  and  4. 

Summarized  Table  Ko.  5  was  prepared  for  the  more  convenient 
examination  of  the  results  with  reference  to  the  influence  of  size  of 
broken  stone  in  the  strength  of  the  concrete  and  for  comparing  con- 
cretes made  of  one  sized  stone,  those  of  mixed  sizes,  and  the  relative 
strength  of  broken  stone  and  pebble  concrete. 

Table  JSTo.  6  shows  the  weights  and  volumes  of  the  ingredients  used 
and  the  quantity  of  concrete  produced,  together  with  the  weight  per 
cubic  foot  of  the  specimens  taken  at  the  time  of  testing.  The  original 
mixture  not  being  suf&cient  to  make  four  cubes,  the  number  generally 
made,  a  suf&cient  quantity  of  the  same  composition  and  consistency 
was  made  to  supply  the  deficiency  and  used  in  the  fourth  specimen  of 
each  kind.  The  ingredients  were  tamped  when  the  above  determina- 
tions were  made. 

Table  No.  7  refers  to  the  weights  and  volumes  of  the  mortars. 

Table  No.  8  shows  the  voids  in  the  trap  rock,  sand,  and  gravel. 

The  details  and  tabulations  of  cement  and  mortar  prisms  follow  the 
results  of  the  12-inch  cubes. 

Note. — ^The  original  data  on  the  composition  of  the  concretes  from 
the  State  of  New  York  stated  the  proportions  of  the  dry  ingredients, 
sand  and  cement,  used  in  making  the  mortar,  and  the  quantity  of 
mortar  used  in  the  concrete  in  terms  of  the  broken  stone. 

Subsequently  Mr.  Eafter  supplied  figures  showing  the  composition 
with  reference  to  the  dry  ingredients,  which  figures  are  used  in  cei*tain 
of  the  tables  of  this  report,  the  arrangement  of  the  results,  however, 
is  with  reference  to  the  volume  of  the  mortar  used  and  its  consistency. 
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No.  9650. 

Marks,  7. 

Composition:  Genesee  cement,  1;  sand,  1;  broken  stone^  4.7L 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  5  days. 

Set  in  mold  23  hoars,  in  water  4  months  17  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  3  months  7  days. 
Weight  per  cubic  foot,  147.16  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  lengthy  5'^ 


Applied  loftds. 

In  ganged  length. 

Semarka. 

• 

Total. 

P«r  Miiare 
inon. 

Comprea- 
aion. 

Set. 

Paundt. 

14,424 

28,848 

43,272 

57,606 

86,644 

115,302 

144,240 

173,088 

201,036 

280.784 

250,632 

288,480 

817,828 

846,176 

875,024 

403,872 

482,720 

461,568 

400,416 

510,264 

648,112 

576,060 

672,000 

Pound*. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,400 

8,600 

3,800 

4.000 

4,660 

Inch, 

0. 

.0001 
.0003 
.0005 
.0000 
.0015 
.0021 
.0028 
.0036 
.0044 
.0054 
.0066 
.0060 
.0005 
.0111 
.0185 
.0140 
.0175 
.0107 
.0230 
.0256 
.0288 

Inch. 
0. 
0. 

a 

0. 

.0002 
.0003 
.0006 
.0007 
.0000 
.0012 
.0016 
.0020 
.0024 
.0033 
.0030 
.0056 
.0062 
.0076 
.0088 
.0107 
.0123 
.0141 

Initial  load. 

E  — 8,571,000. 
E  =  2,812,000. 
E-1. 667.000. 

First  oraok. 
Ultimate  strength. 
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No.  9661. 

Marks,  7a. 

Gomposition :  Genesee  cement,  1;  sand,  1;  broken  stone,  4.7L 

Consistency  of  mortar,  dry. 

Age,  1  year  6  months  25  days. 

Set  in  mold  23  hours,  in  cool  cellar  1  year  5  months  28  days,  in  air 

27  days. 
Weight  per  cubic  foot,  145.05  pounds. 
Sectional  area,  145.05  square  inches. 
Gauged  length,  5''. 


Applied  loada. 

In  gauged  length. 

Bemarks. 

Total. 

Per  HO  nare 
inob. 

Compres- 
sion. 

Set 

Poundt, 

Poundt. 

Inch. 

Inch. 

14,888 

100 

0. 

0. 

Initial  load. 

28,776 

200 

.0005 

.0001 

48,1«4 

300 

.0009 

.0002 

67,552 

400 

.0012 

.0004 

71,940 

600 

.0017 

.0006 

86,828 

600 

.0022 

.0008 

B=l,786,00a 

100,716 

700 

.0028 

.0010 

115, 104 

bOO 

.0035 

.0012 

120,492 

900 

.0043 

.0015 

143,880 

1,000 

.0050 

.0019 

B=l,452,000l 

168,268 

1,100 

.0059 

.0022 

172,656 

1,200 

.0069 

.0027 

187,044 

1,300 

.0079 

.0033 

201,432 

1,400 

.0089 

.0038 

215, 820 

1,500 

.0102 

.0045 

230,208 

1,600 

.0114 

.0052 

244.590 

1,700 

.0127 

.0060 

250,000 

First  eraok. 

268,984 

i,"8oo" 

."oiii" 

'.imi" 

273,372 

1,900 

.0153 

.0080 

287,760 

2,000 

.0168 

.0089 

802,148 

2,100 

.0179 

.0097 

816,536 

2,200 

.0193 

.0107 

830,924 

2,300 

.0206 

.0116 

845,812 

2,400 

.0216 

.0126 

860,700 

2,600 

.0230 

.0184 

374,088 

2.600 

.0241 

.0142 

888.476 

2,700 

.0252 

.0151 

402,864 

2,800 

.0268 

.0161 

417,252 

2,900 

.0281 

.0171 

481,640 

8,000 

.0294 

.0180 

688,400 

4»066 

Ultimate  strength. 
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No.  9654. 

Marks,  12. 

Composition:  Genesee  cement,  1^  sand,  1;  broken  stone,  5.25. 

Consistency  of  mortar,  plastic. 

Age,  1  year  9  months  14  days. 

Set  in  mold  23  hoars,  in  water  4  months  15  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  147.54  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  b". 


Applied  loads. 

In  ip^aged  length. 

Remarlcs. 

Total. 

Peraqaare 
incn. 

Compres- 
Bion. 

Set. 

Pounda. 

14,412 

28,824 

43,236 

57,648 

86,472 

115,296 

144,120 

172,944 

201,768 

230,592 

259,416 

288,240 

317,064 

345,888 

874,712 

403,536 

430,000 

432,360 

461,184 

490,008 

518,832 

547,656 

Pmtndt. 

100 

200 

300 

400 

000 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,409 

2,600 

2,800 

Inch. 

0. 

.0001 
.0003 
.0006 
.0012 
.0019 
.0027 
.0036 
.0046 
.0057 
.0073 
.0089 
.0107 
.0129 
.0147 
.0164 

Inch, 

0. 

0. 

0. 

0. 
.0001 
.0004 
.0006 
.0009 
.0018 
.0016 
.0024 
.0033 
.0042 
.0058 
.0069 
.0079 

Initial  load. 

E= 2,273,000. 
E— 2,143,000. 

E  =  1,429,000. 

First  craok. 
UltiniAte  strength. 

8,000 
3,200 
3,400 
3,600 
8,800 

.0170 
.0178 
.0194 
.0218 
.0252 

.0085 
.0090 
.0097 
.0103 
.0083 
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ISTo.  9658. 

Marks,  16. 

Composition:  Genesee  cement,  1;  sand,  1;  broken  stone,  4.98. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  14  days. 

Set  in  mold  56  honrs,  in  water  4  months  12  days^  buried  in  sand  1 

year  1  month  1  day,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  148.40  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gang«d  length. 

Total 

PerMnare 
incli. 

Comprea- 
Bion. 

Set. 

Pound*. 

14,436 

28,872 

43,308 

67,741 

86.616 

115,488 

144,360 

173,232 

202,104 

230,076 

259,848 

288,720 

317,592 

846, 464 

375, 336 

404,208 

433,080 

461, 952 

490,824 

519,606 

548,100 

Povndt, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,200 

3,400 

8,600 

8,797 

Jim*. 

0. 

.0002 
.0006 

.0008 
.0015 
.0022 
.0033 
.0046 
.0061 
.0081 
.0098 
.0120 
.0142 
.0109 
.0192 
.0219 
.0246 
.0277 
.0318 
.0470 
.0452 

0. 

0. 

.0000 
.0001 
.0003 
.0007 
.0011 
.0017 
.0023 
.0033 
.0043 
.0055 
.0068 
.0082 
.0097 
.0113 
.0130 
.0151 
.0177 
.0225 

Initial  load. 

B-2,a83,ooa 

^E =2,045,000. 
E— 1,163,000. 

First  craok. 
Ultimate  strength. 
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Marks,  1. 

Ooini)08ition :  Genesee  cement,  1;  sand,  2;  broken  stone,  7.14. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  25  days. 

Set  in  mold  65  hoars,  in  water  4  months  19  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  140.73  pounds. 
Sections^  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gaaged  length. 

TotftL 

Persanare 
inon. 

Compree- 
aion. 

Set. 

PWMdM, 

FowndM. 

Inch, 

Inoh, 

14,4e0 

100 

0. 

0. 

Initialload. 

28,920 

200 

.0001 

0. 

43,880 

300 

.0002 

0. 

67,840 

400 

.0004 

0. 

88,700 

600 

.0008 

.0001 

E  — 3,671,000. 

115.660 

800 

.0012 

.0002 

144,000 

1,000 

.0015 

.0004 

£  =  4,091,000. 

178,520 

1,200 

.0020 

.0005 

202,440 

1,400 

.0025 

.0007 

E- 2,500,000, 

231,360 

1,600 

.0031 

.0009 

\ 

260,280 

1,800 

.0037 

.0011 

289,200 

2,000 

.0045 

.0014 

818,120 

2,200 

.0053 

.0016 

847,040 

2,400 

.0061 

.0020 

875,960 

2,600 

.0071 

.0024 

First  oraok. 

404,880 

2,800 

.0082 

.0030 

483,800 

8,000 

.0092 

.0034 

462,720 

8,200 

.0106 

.0042 

491,640 

8,400 

.0120 

.0053 

520,560 

8,600 

.0121 

.0068 

582,100 

8,680 

Ultimate  etrengih. 
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No.  9666. 

Marks,  17. 

Composition:  Genesee  cement,  1;  sand,  2^  broken  stone,  6.62. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  15  days. 

Set  in  mold  52  hours,  in  \yater  4  months  12  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  145.30  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  aqaare 
inco. 

Comprea- 
aion. 

Set. 

Pounds. 

14,460 

28,920 

43,380 

57,840 

86,760 

115, 680 

144,  600 

173, 520 

202,440 

231,360 

260,280 

289,200 

318, 120 

347,040 

375,960 

419,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,902 

Inch. 

0. 
.0015 
.0036 
.0057 
.0088 
.0119 
.0150 
.0181 
.0220 
.0254 
.0295 
.0343 
.0390 
.0495 
.0579 

Inch. 

0. 

.0012 
.0031 
.0047 
.0073 
.0095 
.0118 
.0143 
.0172 
.0199 
.0232 
.0270 
.0311 
.  0395 
.0455 

Initial  load. 

E~  1,607,000. 
E  — 1,406,000. 

First  crack. 
Ultimate  strength. 

4 
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No.  9670, 

MarkS)  8. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  8.93. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  7  days. 

Set  in  mold  40  hours,  in  water  4  months  16  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  144.16  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Permiiare 
inon. 

Co»p«..|       set. 

Pounds, 

14,412 

28,824 

43,236 

57,648 

86.472 

115,296 

144,120 

172,944 

201,768 

230,592 

259, 416 

288,240 

28,824 

57,648 

86,472 

115,296 

144,120 

172,944 

201,768 

230,592 

250,416 

230,602 

201,768 

172,944 

144,120 

115,296 

86,472 

57,648 

28,824 

810,000 

317,064 

845,888 

374,712 

408,686 

432,360 

474,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

3,200 

1,400 

1,600 

1,800 

2,000 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,600 

1,400 

3,200 

1,000 

800 

600 

400 

200 

Inch. 

0. 

.0001 
.0002 
.0004 
.0009 
.0015 
.0022 
.0031 
.0089 
.0052 
.0067 
.0090 
.0033 
.0040 
.0048 
.0057 
.0063 
.0070 
.0076 
.0081 
.0087 
.0084 
.0081 
.0077 
.0075 
.0069 
.0063 
.0055 
.0042 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0003 
.0005 
.0007 
.0010 
.0014 
.0019 
.0031 

Initial  load. 

E  — 3,125,000. 

E  =  2,647,000. 

Ie  =  1,190,000, 

First  orack. 
Ultimate  strength. 

.0036 

2,200 
2.400 
2,600 
2,800 
8,000 
8,280 

.0112 
.0130 
.0154 
.0184 
.0216 

.0045 
.0055 
.0071 
.0086 
.0105 
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No.  9674. 
Marks,  2. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  9.80. 
Consistency  of  mortar,  plastic. 
Age,  1  year  9  months  19  days. 
Set  in  mold  63  hoars,  in  water  4  months  19  days;  bmied  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cabic  foot,  143.89  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  sonare 
inch. 

Oomprea- 
aion. 

Set. 

Pounds. 

Poundi. 

Ineh. 

Inch. 

14, 412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0007 

.0004 

43,236 

300 

.0020 

.0013 

57,648 

400 

.0035 

.0025 

86,472 

600 

.0068 

.0046 

E=l,471,00a 

115, 296 

800 

.0095 

.0060 

144, 120 

1.000 

.0124 

.0094 

E  =  l,5«J0,O0O. 

172,044 

1,200 

.0161 

.0120 

201,768 

1,400 

.0197 

.0147 

Fint  orack. 

230,502 

1,600 

.0232 

.0175 

259, 416 

1,800 

.0273 

.0206 

288,240 

8,000 

.0307 

.0229 

317,064 

2,200 

.0352 

.0260 

315,888 

2,400 

.0395 

.0308 

374, 712 

2,600 

.0468 

.0341 

40!{,  536 

2,800 

.0546 

.0398 

485,500 
1 

8,022 

Ultimate  strength. 

Ko.  9678. 
Marks,  13. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  10.14. 
Consistency  of  mortar,  plastic. 
Age,  1  year  9  months  12  days. 
Set  in  mold  45  hoars,  in  water  4  months  14  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  17  days. 
Weight  per  cubic  foot,  144.08  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

lia  ganged  length. 

Bemaxka. 

Total. 

Persaoare 
inon. 

Comprea- 
aion. 

Set. 

Poundt, 

14, 412 

28,824 

48,286 

67,648 

86,472 

115,296 

144,120 

172,944 

201,768 

230,592 

250,000 

259, 416 

288,240 

317.064 

845,888 

374, 712 

386,300 

Poundt, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

Ineh, 

0. 
.0004 
.0008 
.0018 
.0025 
.0040 
.0057 
.0078 
.0100 
.0125 

Ineh. 

0. 

.0001 
.0004 
.0006 
.0014 
.0022 
.0036 
.0050 
.0066 
.0083 

Initial  load. 

E= 2,273,000. 
E= 2,143,000. 

First  orack. 
Ultimate  strength. 

1,800 
2,000 
2,200 
2,400 
2,600 
2,680 

.0148 
.0173 
.0199 
.0220 
.0261 

.0098 
.0114 
.0132 
.0145 
.0098 
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No.  9682. 
Marks^  18. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  9.78. 
Consistency  of  mortar,  excess. 
^S^  1  y^^  ^  months  22  days. 
Set  in  mold  63  hours,  in  water  4  months  11  days;  boried  in  sand  1 

year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  143.61  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Beniarks. 

Total. 

Per  sqnai^D 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

14,556 

29,112 

43,668 

58,224 

87,836 

116,448 

145,560 

174,672 

203,784 

232,896 

262,008 

291.120 

820,232 

397,100 

PoundM, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,728 

IncK 

0. 

.0028 
.0045 
.0058 
.0084 
.0105 
.0126 
.0148 
.0174 
.0202 
.0175 
.0197 
.0217 

Ineh. 

0. 
.0025 
.0089 
.0050 
.0068 
.0084 
.0098 
.0112 
.0130 
.0148 
.0113 
.0117 
.0096 

Initial  load. 

E  =  1,562,000. 
B  =  1,607,000. 

Jirst  crack. 

[Cracks  developed  in  vicinity  of  the  micrometer. 
Ultimate  streDgth. 

Ko.  9686. 
Marks,  9. 

Composition:  Genesee  cement,  1^  sand,  4;  broken  stone,  12.19. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  6  days. 
Set  in  mold  28  hours,  in  water  4  months  16  days ;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  142.43  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Personace 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

14,412 

28,824 

48,286 

67,648 

86,472 

116,296 

144,120 

172.944 

201,768 

230.000 

280,592 

259,416 

288,240 

817,064 

819,900 

Foundt. 

100 

200 

100 

400 

600 

800 

1,000 

1,200 

1,400 

Inoh, 

0. 

.0008 
.0009 
.0014 
.0081 
.0050 
.0078 
.0106 
.0188 

Inch, 
0. 

.0001 
.0003 
.0007 
.0015 
.0026 
.0044 
.0064 
.0063 

Initial  load. 

B-1,562,000. 
£= 1,824,000. 

First  ozaok. 
Ultimate  strength. 

1,600 
1,800 
2,000 
2,200 
2,220 

.0166 
.0196 
.0239 
.0278 

.0106 
.0123 
.0149 
.0164 
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No.  9690. 
Marks,  14. 

Composition:  Oenesee  cement,  1;  sand,  4;  broken  stone,  12.86. 
Consistency  of  mortar,  plastic. 
Age,  1  year  9  months  10  days. 
Set  in  mold  79  boars,  in  water  4  months  12  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  141.97  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5'^ 


Applied  loada. 

In  ganged  length. 

Bemarks. 

ToUL 

Per  square 
incn. 

Compres- 
slon. 

Set 

Pounds. 

14,472 

28,944 

43,416 

57,888 

86.832 

115,776 

144,720 

173,664 

202,608 

806,800 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

2,120 

Inch. 

0. 

.0042 
.0079 
.0112 
.0160 
.0201 
.0230 
.0261 
.0290 

Ineh. 

0. 
.0038 
.0070 
.0097 
.0137 
.0172 
.0191 
.0215 
.0236 

Initial  load. 

B=l,067,000. 

B=l,154,000. 
First  oraok. 

Ultimate  strength. 

No.  9694. 
Marks,  3. 

Composition:  Oenesee  cement,  1;  sand,  4;  broken  stone,  11.62. 
Consistency  of  mortar,  excess. 
Age,  1  year  9  months  1  day. 
Set  in  mold  47  hours,  in  water  4  months  19  days;  buried  in  sand  L 

year  1  month  10  days,  in  air  3  months  1  day. 
Weight  per  cubic  foot,  142.69  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqoare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

88,920 

48,380 

57,840 

72,300 

86,760 

101, 220 

115,680 

130, 140 

144,600 

150,060 

173, 520 

187,980 

202,440 

216,900 

231.360 

245.820 

260,280 

274, 740 

289,200 

303,660 

318, 120 

832,580 

370,800 

Pounds. 
100 
200 
800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1.200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

2,200 

2,300 

2,564 

Inoh. 

0. 

.0002 
.0007 
.0012 
.0018 
.0025 
.0032 
.0039 
.0046 
.0055 
.0065 
.0076 
.0086 
.0098 
.0106 
.0119 
.0131 
.0141 
.0158 
.0173 
.0187 
.0184 
.0165 

Inch. 

0. 

0. 

.0001 
.0003 
.0006 
.0009 
.0013 
.0017 
.0022 
.0028 
.0036 
.0042 
.0049 
.0057 
.0063 
.0073 
.0080 
.0086 
.0099 
.0109 
.0118 
.0116 
.0094 

Initial  load. 

s=i,5e2,ooa 

B  =  1,067,000, 

First  orack. 

ISnrface  of  cnbo  flrenerally  cracked.     Looal 
J    effects  influenced  the  micrometer. 

Ultimate  strength. 

' 
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No.  9698. 
Marks,  10. 

Composition:  Genesee  cement,  1;  sand,  5;  broken  stone,  14.70. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  3  days. 
Set  in  mold  23  hours,  in  water  4  months  16  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  7  days. 
Weight  per  cubic  foot,  139.36  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  longtlL 

Remarka. 

Totol. 

Per  sa  iiare 
iucD. 

Compres- 
aion. 

Set. 

Pounda. 

Paunda. 

Inch. 

Inch. 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0007 

.0004 

43, 272 

300 

.0015 

.0010 

57,696 

400 

.0030 

.002L 

72,120 

500 

.0041 

.0029 

86,544 

600 

.0061 

.0043 

E  =  1,389,000. 

100,968 

700 

.0081 

.0059 

115,392 

800 

.0101 

.0074 

129. 816 

900 

.0120 

.0091 

144,240 

1,000 

.0145 

.0108 

£=^l,216,00a 

158,664 

1,100 

.0172 

.0130 

163,000 

First  craok. 

173,088 

1,200 

.0205 

.0155 

187, 512 

1,300 

.0237 

.0178 

201,936 

1,400 

.0269 

.0205 

216,  360 

1,500 

.0314 

.0238 

2:{0, 784 

1,600 

.0364 

.0270 

253,800 

1,760 

nitimato  strength. 

No.  9699. 
Marks,  10a. 

Composition:  Genesee  cement,  1;  sand,  5;  broken  stone,  14.70. 
Consistency  of  mortar,  dry. 
Age,  1  year  6  months  21  days. 
Set  in  mold  23  hours,  in  cool  cellar  1  year  5  months  26  days,  in  air 

25  days. 
Weight  per  cubic  foot,  139.23  pounds. 
Sectional  area,  143.64  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Keniarks. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set. 

Poundt. 

14,364 

28,728 

43,092 

57,456 

71,820 

8G.184 

100,548 

114,912 

129, 276 

143.640 

158,004 

172.368 

186, 732 

200,000 

201,096 

215. 460 

229,824 

254,900 

Potmda. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

Inch, 

0. 

.0008 
.0014 
.0026 
.0038 
.0054 
.0068 
.0085 
.0103 
.0117 
.0i:t6 
.0156 
.0173 

Inch. 

0. 

.0004 
.0010 
.0016 
.0024 
.0034 
.0043 
.0056 
.0071 
.0079 
.0091 
.0105 
.0116 

Initial  load. 

E— l,250,00a 
E=l,184,000l 
First  craok. 
Ultimate  strength. 

1,400 
1,500 
1,600 
1,775 

.0191 
.0203 
.0211 

.0129 
.0135 
.0136 

1 
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No.  9702. 

Marks,  15. 

Composition:  Genesee  cement,  1;  sand,  5;  broken  stone,  15. 

Consistency  of  mortar,  plastic. 

Age^  1  year  9  months  3  days. 

Set  m  mold  74  hours,  in  water  4  months  12  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  142.12  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inon. 

Comprea- 
aion. 

Set. 

Pounds. 

14,448 

28,896 

43,344 

57,792 

72,240 

86,688 

101, 136 

115,584 

180,032 

144,480 

158.928 

173,376 

187,824 

202,272 

216, 720 

231, 168 

245,616 

260,064 

274.  512 

287.700 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,600 

1,600 

1.700 

1,800 

1,900 

1,991 

Ineh, 
0. 

.0012 
.0026 
.0037 
.0048 
.0069 
.0071 
.0082 
.0096 
.0108 
.0122 
.0136 
.0151 
.0171 
.0187 
.0200 
.0232 
.02.'>8 
.0287 

Jn«h. 
0. 

.0009 
.0019 
.0027 
.0035 
.0042 
.0051 
.OOM 
.0069 
.0078 
.0088 
.0097 
.0108 
.0121 
.0134 
.0147 
.0165 
.0182 
.0210 

Initial  load. 

B— 1,471,000. 

£=1,500,000. 
First  craok. 

Critimate  strength. 

1 

No.  9706. 

Marks,  11. 

Oomposition:  Genesee  cement,  1;  sand,  6;  broken  stone,  16.G6. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  13  days. 

Set  in  mold  29  hours,  in  water  4  months  15  days^  buried  in  sand  1 

year  1  month  10  days,  in  air,  3  months  18  days. 
Weight  per  cubic  foot,  139.24  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Personare 
inon. 

Comprea* 
sion. 

Set. 

Pounds. 
14,436 

28,872 

48,308 

57,744 

86,616 

115, 488 

142,000 

144,360 

173,232 

197,100   , 

Pounds, 
100 
200 
800 
400 
600 
800 

Inch. 
0. 

.0011 
.0031 
.0052 
.0104 
.0170 

Inch. 

0. 
.0007 
.0021 
.0038 
.0081 
.0135 

Initial  load. 

E  =  1,087,0001 
First  crack. 

Ultimate  strength. 

1,000 
1,200 
1,365 

.0249 
.0349 

.0204 
.0281 
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No.  9710. 

Marks,  25. 

Composition:  Genesee  cement,  1;  sand,  1;  broken  stone,  4.16. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  10  days. 

Set  in  mold  40  hours,  in  water  4  months  8  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  146.45  pounds. 
Sectional  area,  146.40  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  j^anged  length. 

Bemarks. 

ToUl. 

Per  8oaare 
ino&. 

Compres- 
sion. 

Set. 

Poundi, 

14,640 

20,280 

43,920 

58.560 

87,840 

117,120 

146,400 

175, 680 

204,960 

234,240 

263,520 

292,800 

322,080 

351,360 

380,640 

401,000 

409,920 

439,200 

468,480 

539,400 

Poundi. 

100 

200 

300 

400 

600 

800 

1«000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,300 

2,400 

2,600 

Inch. 

0. 

.0001 
.0004 
.0007 
.0015 
.0023 
.0033 
.0046 
.0062 
.0085 
.0103 
.0128 
.0152 
.0178 
.0201 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0005 
.0008 
.0013 
.0021 
.0035 
.0044 
.0060 
.0073 
.0088 
.0102 

Initinl  load. 

E  =  1,786,000. 
£=1,800,600. 
K=  1,163,000. 

First  crack. 
UltimAte  strength. 

2.800 
8.000 
8,200 
3,684 

.0227 
.0254 
.0284 

.0120 
.0135 
.0152 
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No.  9711. 

Marks,  25a. 

Comi)OBition :  Genesee  cement,  1;  sand,  1;  broken  stone,  4.1G. 

Consistency  of  mortar,  excess. 

Age,  1  year  6  months  16  days. 

Set  in  mold  40  hours,  in  cool  cellar  1  year  5  months  17  days;  in 

air  28  days. 
Weight  per  cabic  foot,  143.46  poands. 
Sectional  area,  143.76  square  inches. 
Gauged  length,  b". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Totol. 

Per  aa  uare 
incu. 

Compres- 
Bion. 

Set. 

P<mnd9. 

Poundt, 

Ineh, 

Inch. 

14,876 

100 

0. 

0. 

InitUl  load. 

28,752 

200 

.0005 

.0001 

48,128 

800 

.0010 

.0003 

67,604 

400 

.0016 

.0006 

71,880 

500 

.0021 

.0009 

86,256 

600 

.0029 

.0012 

S= 1,471,000. 

100,632 

700 

.0088 

.0016 

116,008 

800 

.0047 

.0020 

120,384 

900 

.0059 

.0028 

148,760 

1.000 

.0071 

.0034 

E  =3 1,216,000. 

158,186 

1,100 

.0086 

.0042 

172,512 

1,200 

.0100 

.0051 

186,888 

1,300 

.0120 

.0065 

200,000 

First  orack. 

201, 264 

i,*46o" 

.*6i38"" 

.'6077" 

215, 640 

1,500 

.0155 

.0089 

230,016 

1,600 

.0179 

.0105 

244,392 

1,700 

.0199 

.0118 

258,768 

1,800 

.0219 

.0183 

273,144 

1,900 

.0242 

.0160 

287,520 

2,000 

.0268 

.0165 

I 

801,896 

2,100 

.0286 

.0188 

\ 

316,272 

2,200 

.0311 

.0211 

427,800 

2,976 

Ultimate  strength. 

\ 


i 


1 
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Ko.  9714. 

Marks,  4. 

Composition:  Genesee  cement,  1;  sand,  2;  broken  stone,  6.17. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  3  days. 

Set  in  mold  29  hours,  in  water  4  months  18  days;  baried  in  sand  1 

year  1  month  10  days*  in  air  3  months  5  days. 
Weight  per  cubic  foot,  144.14  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5^'. 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
iniin. 

Compree- 
slon. 

Set. 

Poimdt. 

14,412 

28,824 

43,236 

67,648 

86,472 

115,206 

144,120 

172,044 

201.768 

280,502 

250, 416 

288,240 

817,064 

845,888 

874,712 

403,536 

432,360 

461,184 

480.008 

515,200 

Paundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2,800 

8,000 

8,200 

8,400 

8.575 

Inch. 

0. 

.0002 
.0006 
.0006 
.0014 
.0022 
.0030 
.0040 
.0061 
.0068 
.0077 
.0004 
.0110 
.0180 
.0153 
.0172 
.0180 
.0216 
.0260 

JneK 

0. 

0. 

0. 

.0001 
.0002 
.0006 
.0008 
.0012 
.0017 
.0022 
.0028 
.0037 
.0046 
.0060 
.0077 
.0086 
.0080 
.0118 
.0144 

Initial  load. 

E =2,083.000. 
B=2,403,000. 
,£=1,428,000. 

First  orack. 
Ultimate  strength. 
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No.  9718. 

Marks,  19. 

Gomposition:  Genesee  cement,  1;  sand,  2;  broken  stone,  6.43. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  5  days. 

Set  in  mold  55  hoars,  in  water  4  months  10  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  142.62  i)ounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotoL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

14, 412 

28,824 

43,286 

57,648 

86,472 

115,296 

144, 120 

172,944 

201. 768 

230,502 

259,416 

288,240 

317,064 

835,888 

374.712 

403, 536 

432,860 

486.000 

Poundt. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,372 

Inch. 

0. 

.0002 
.0006 
.0010 
.0018 
.0028 
.0039 
.0052 
.0066 
.0083 
.0101 
.01X4 
.0144 
.0171 
.0202 
.0241 
.0295 

Inch. 

0. 

0. 

.0001 
.0002 
.0005 
.0010 
.0014 
.0021 
.0028 
.0036 
.0045 
.0060 
.0074 
.0088 
.0110 
.0138 
.0178 

Initial  load. 

B=l,923,000. 
E=l,800,000. 
,E= 1,282,000. 

First  craok. 
TTlimate  strength. 
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No.  9722. 

Marks,  22. 

Composition:  Genesee  cement,  1^  sand,  2;  broken  stone,  6.62. 

Consistency  of  mortar,  plastic. 

Age,  1  year  9  months  9  days. 

Set  in  mold  39  hours,  in  water  4  months  9  days ;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  144.67  pounds. 
Sectional  area,  146.08  square  inches. 
Gauged  length,  6^^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Muare 
inoli. 

Corapres* 
sion. 

Set. 

Pounds. 

14.608 

29,018 

48,524 

68,032 

87,048 

118,084 

146,080 

174,098 

208,112 

282.128 

281,144 

290,180 

819, 178 

848,192 

875,000 

877,208 

408,224 

486,240 

484,258 

493,272 

Pounds, 

100 

200 

800 

400 

800 

800 

1,000 

1,200 

1,400 

1,800 

1,800 

2,000 

2,200 

2,400 

Inch, 

0. 

0. 

.0002 
.0004 
.0009 
.0014 
.0022 
.0030 
.0040 
.0048 
.0082 
.0078 
.0092 
.0110 

Ineh. 

0. 

0. 

0. 

0. 

.0001 
.0008 
.0008 
.0009 
.0012 
.0017 
.0028 
.0080 
.0040 
.0050 

Initial  load. 

E— 8,125,000. 

^B =2,812,000. 

£=1,867,000. 

First  oraok. 
Ultimate  strength. 

2,800 
2,800 
8,000 
8,200 
3,400 

.0180 
.0156 
.0185 
.0227 

.0082 
.0079 
.0098 
.0124 
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No.  9726. 

Marks,  26. 

Composition:  Genesee  cement,  1;  sand,  2;  broken  stone,  6.82. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  20  days. 

Set  in  mold  47  honrs,  in  water  4  months  7  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  1  day. 
Weight  per  cnbio  footj  144.60  pounds. 
SectioDal  area,  144.36  square  inches. 
Ganged  length,  b'\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

1 

1 

1 

Compres- 
sion. 

Set 

1 

Pov,nd9, 

Found$, 

Jnth, 

Jneh, 

14,486 

100 

0. 

0. 

TnitlAl  load. 

28,872 

200 

.0003 

.0001 

43,808 

800 

.0007 

.0002 

57,744 

400 

.OOU 

.0003 

72,180 

500 

.0015 

.0006 

86,618 

600 

.0022 

.0000 

E— 1,023,000. 

101, 052 

700 

.0033 

.0016 

115,488 

800 

.0040 

.0020 

129,024 

900 

.0048 

.0026 

144,360 

1,000 

.0060 

.0082 

B  =  1,667,000, 

158,706 

1«100 

.0074 

.0041 

. 

173, 232 

1,200 

.0088 

.0050 

187,608 

i,noo 

.0103 

.0060 

202,104 

1,400 

.0117 

.0072 

216.540 

1,500 

.0185 

.0084 

230,976 

1,600 

.0153 

.0007 

245,  512 

1,700 

.0172 

.0110 

250.848 

1,800 

.0188 

.0120 

First  oraok. 

274,284 

1,000 

.0204 

.0130 

288,720 

2,000 

.0224 

.0145 

803,156 

2,100 

.0250 

.0166 

817, 502 

2,200 

.0276 

.0183 

832,028 

2,300 

.0305 

.0206 

394,000 

2,720 

Ultimate  strength. 
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No.  9730. 
Marks,  5. 

Gompoaition :  Genesee  cemeut,  1;  sand,  3;  ^broken  stone,  8.12. 
Consistency  of  mortar,  dry. 
Age,  1  year  9  months  26  days. 
Set  in  mold  27  hours,  in  water  4  months  18  days ;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  144.32  pounds. 
Sectional  area,  143.64  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

• 

Per  sqjaare 
in  CD. 

Compres- 
sion. 

Set. 

Poundt. 

14.364 

28,728 

43,092 

57,456 

86,184 

114,912 

148,640 

172.368 

201,096 

229,824 

258,552 

287,280 

316,008 

844,786 

373,464 

402,192 

411,400 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

2,864 

Inch. 

0. 

.0002 
.0006 

.0008 
.0017 
.0030 
.0045 
.0067 
.0092 
.0121 
.0152 
.0191 
.0228 
.0274 
.0343 
.0428 

Inch, 

0. 

.0001 
.0002 
.0003 
.0007 
.0014 
.0022 
.0036 
.0052 
.0074 
.0097 
.0124 
.0152 
.0189 
.0246 
.0817 

Initial  load. 

E  =  2,500,00a 
E=:  1,956.000. 

First  crack. 
Ultimate  strength. 

Ko.  9734. 
Marks,  20. 

Gomi)osition :  Genesee  cement,  1;  sand,  3;  broken  stone,  7.50. 
Oonsistency  of  mortar,  dry. 
Age,  1  year  9  months  19  days. 
Set  in  mold  49  hours,  in  water  4  months  10  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  143.21  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

PersmiAre 
inoh. 

Compres- 
sion. 

Set. 

Ptntnds. 

14,888 

28,776 

43,164 

57,552 

86.328 

115. 104 

148,880 

172.656 

201.482 

230.208 

258,084 

287,760 

816,536 

845,312 

374,088 

Pounda. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Inch. 

0. 

.0002 
.0007 
.0018 
.0028 
.0046 
.0070 
.0096 
.0122 
.0155 
.0187 
.0228 
.0270 
.0320 

Inch. 

0. 

0. 

.0002 
.0004 
.0013 
.0025 
.0040 
.0061 
.0081 
.0103 
.0129 
.0158 
.0185 
.0220 

IniUal  load. 

B= 1,667,000. 
B= 1,500,000. 

First  crack. 
Ultimate  strength. 
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No.  9738. 

Marks,  23. 

Composition:  Genesee  cement,  1;  sand,  3;  broken  stone,  8.03. 

Consistency  of  mortar,  plastic. 

Age,  1  year  7  months  21  days. 

Set  in  mold  21  hojirs,  in  water  4  months  9  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  1  day. 
Weight  per  cnbic  foot,  146  pounds. 
Sectional  area,  144.48  sqaare  inches. 
Oanged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

• 

TotAl. 

Per  Bqnare 
inch. 

CompreB* 
sion. 

Set. 

Poundt. 

14,448 

28,896 

48.844 

67,792 

72,240 

86.688 

101,136 

115,584 

130.032 

144,480 

158,928 

173,376 

187,824 

202,272 

216,720 

281,168 

245, 616 

848.000 

Poundt. 

100 

200 

800 

400 

500 

000 

700 

800 

900 

1,000 

1.100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

2,409 

Inch. 

0. 

.0008 
.0009 
.0016 
.0022 
.0036 
.0040 
.0048 
.0060 
.0071 
.0081 
.0094 
.0104 
.0118 
.0183 
.0147 
.0159 

Ineh, 

0. 

.0001 
.0004 
.0007 
.0012 
.0016 
.0022 
.0028 
.0035 
.0041 
.0049 
.0059 
.0066 
.0077 
.0087 
.0091 
.0105 

InlUalloaa. 

E=l,250,000. 
Ez=1,500,000. 
First  oraok. 
UltimAte  strength. 

No.  9742. 

Marks,  27. 

Composition :  Genesee  cement,  1 ;  sand,  3 ;  broken  stone,  8.80. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  16  days. 

Set  in  mold  45  hoars,  in  water  4  months  7  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  142.07  pounds. 
Sectional  area,  144.60  square  inches. 
Oauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

14,460 

28,920 

43,380 

67,840 

86,760 

115,680 

144,600 

178, 520 

202,440 

231,300 

260,280 

289,200 

318, 120 

346.500 

Poundt. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,396 

Inch. 

0. 

.0005 
.0010 
.0016 
.0038 
.0053 
.0079 
.0106 
.0140 
.0171 
.0214 
.0265 
.0333 

Inch. 

0. 

.0002 
.0005 
.0008 
.0017 
.0030 
.0046 
.0071 
.0088 
.0110 
.0142 
.0175 
.0221 

Initial  load. 

B  =  1,662,000. 
E  =  1,864,000. 

First  crack. 
Ultimate  strength. 
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No.  9746. 

Marks,  21. 

Gomi>o8itioii :  Genesee  cement,  1;  sand,  4;  broken  stone,  10.97. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  13  days. 

Set  in  mold  45  hours,  in  water  4  months  9  days,*  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  141.98  pounds. 
Sectional  area,  143.40  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persanare 
inon. 

Compres- 
sion. 

Set. 

Poundt. 

14,340 

28,680 

48,020 

67,860 

86.040 

114, 720 

143,400 

172,080 

200,760 

229,440 

258,120 

282,000 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,967 

Ineh. 

0. 

.0004 
.0011 
.0019 
.0089 
.0069 
.0100 
.0140 
.0187 
.0239 
.0301 
.0379 

Ineh. 

0. 

.0001 
.0006 
.0011 
.0025 
.0044 
.0071 
.0100 
.0137 
.0177 
.0224 

Initial  load. 

B= 1,786.000. 
B  =  1,662.000. 
First  craok. 

Ultimate  strength. 

No.  9750. 

Marks,  24. 

Composition:  Genesee  cement,  1;  sand,  4;  broken  stone,  10.90. 

Consistency  of  mortar,  plastic. 

Age,  1  year  9  months  18  days. 

Set  in  mold  42  hours,  in  water  4  months  8  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  141.23  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sQoare 
incn. 

Compres- 
sion. 

Set 

Pounds 

14,486 

28,872 

43,308 

57,744 

86,616 

115.488 

144,360 

178,282 

202,104 

230,976 

269,848 

288,720 

299,800 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,077 

Ineh. 

0. 

.0008 
.0007 
.0012 
.0023 
.0040 
.0060 
.0081 
.0102 
.0126 
.0151 
.0168 

Inch. 

0. 

.0001 
.0002 
.0004 
.0011 
.0019 
.0033 
.0046 
.0063 
.0079 
.0098 
.0097 

Initial  load. 

E=2,083.000. 
E  =  1,667,000. 

First  oraok. 

Ultimate  strength. 
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No.  9754. 
Marks,  6. 

Ooinposition:  Genesee  cement,  1;  sand,  4;  broken  stone,  10.63. 
Consistency  of  mortar,  excess. 
Age,  1  year  9  months  5  days. 
Set  in  mold  23  hoars,  in  water  4  months  18  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  7  days. 
Weight  per  cubic  foot,  141.12  pounds. 
Sectional  area,  143.88  square  inches. 
Ganged  length,  b''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds, 

Pounds, 

Ineh, 

Inoh. 

14,888 

100 

0. 

0. 

Initial  load. 

28,776 

200 

.0004 

.0001 

48,164 

300 

.0010 

.0008 

57,552 

400 

.0016 

.0007 

^ 

71,940 

500 

.0028 

.0011 

86,328 

600 

.0080 

.0015 

Es  1,667,000. 

100, 716 

700 

.0039 

.0022 

115, 104 

800 

.0052 

.0080 

129,492 

900 

.0068 

.0042 

143,880 

1,000 

.0079 

.0048 

E  =  1,452,000. 

158,268 

1,100 

.0096 

.0060 

172,656 

1,200 

.0113 

.0075 

187,044 

1,800 

.0181 

.0087 

201.483 

1,400 

.0160 

.0108 

216,820 

1,500 

.0180 

.0126 

280,208 

1,600 

.0201 

.0148 

First  crack. 

244,696 

1,700 

.0226 

.0161 

258,984 

1,800 

.0255 

.0182 

273,372 

1,900 

.0280              .0200 

287,760 

2,000 

.0303              .0218 

845,600 

2,402 

Ultimate  strengtk. 

No.  9758. 
Marks,  28. 

Composition:  Genesee  cement,  1;  sand,  4;  broken  stone,  10.40. 
Consistency  of  mortar,  excess. 
Age,  1  year  9  months  8  days. 
Set  in  mold  69  hours,  in  water  4  months  5  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  141.05  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  b". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bqoare 
incD. 

Compres- 
sion. 

Set. 

Pounds, 

14,520 

29,040 

43,560 

68,080 

87,120 

116. 160 

145,200 

174,240 

203,280 

232. 320 

261,360 

280,400 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,931 

Inch, 

0. 

.0002 
.0006 
.0014 
.0035 
.0060 
.0099 
.0145 
.0210 
.0828 
.0428 
.0590 

Inch, 

0. 

.0001 
.0003 
.0007 
.0020 
.0035 
.0065 
.0101 
.0153 
.0252 
.0327 

Initial  load. 

E= 1,667,000. 
E  =  1,324, 000. 
First  crack. 

Ultimate  strength. 
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No.  9762. 
Marks,  29. 

Oomposition :  Wayland  cement,  1;  sand,  1;  broken  stone,  4.50. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  23  days. 
Set  in  mold  65  hours,  in  water  4  months  5  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  5  days. 
Weight  per  cubic  foot,  148.27  pounds. 
Sectional  area,  144.60  square  inches. 
Oauged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
incn. 

Compres- 
sion. 

Set. 

Poundi. 

Poundi. 

Inch. 

Ineh. 

14,400 

100 

0. 

0. 

Initial  load. 

28,020 

aoo 

.0002 

0. 

43,380 

300 

.0004 

0. 

57,840 

400 

.0007 

.0001 

88,760 

600 

.0013 

.0002 

E  =  2,273,000. 

115,680 

800 

.0019 

.0004 

144,600 

1,000 

.0027 

.0006 

B  =  2.143,000. 

173, 520 

1,200 

.0037 

.0009 

• 

202,440 

1,400 

.0047 

.0012 

B  =  1,136,000. 

231,360 

1,600 

.0061 

.0016 

1 

260,280 

1,800 

.0076 

.0020 

289,200 

2,000 

.0095 

.0030 

318, 120 

2,200 

.0118 

.0039 

347,040 

2,400 

.0135 

.0050 

375,960 

2.600 

.  .0152 

.0062 

404,880 

2,800 

.0167 

.0072 

First  orack. 

433,800 
462,720 

8,000 
8,200 

.0173 
.0177 

.0077 
.0081 

JMlorometer  disturbed. 

401, 640 

8,400 

.0207 

.0090 

520,560 

8,600 

.0222 

.0097 

549,480 

3,800 

.0230 

.0106 

578, 400 

4,000 

.0260 

.0116 

607,320 

4,200 

.0280 

.0120 

636,240 

4,400 

.0343 

.0141 

648,000 

4,481 

Ultimate  strength. 
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No.  9766. 

Marks,  34. 

Composition:  Wayland  cement,  1;  sand,  1;  broken  stone,  6.50. 

Consistency  of  mortar,  plastic. 

Age^  1  year  8  months  oO  days. 

Set  in  mold  47  hours,  in  water  4  months  3  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  148.89  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total 

Peraqnare 
inch. 

Comprea- 
slon. 

Set. 

Pmmdt. 

14,486 

28.872 

48,808 

67,744 

86,616 

115,488 

144,360 

178,232 

202,104 

230,976 

269,848 

288,720 

817,692 

846,464 

875, 336 

404,208 

438,080 

461,962 

490,824 

619,696 

648,668 

577,440 

661,000 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

8,200 

2,400 

2,600 

2,800 

8,000 

8,200 

8,400 

8,600 

8,800 

4,000 

4,510 

Inch. 

0. 

.0008 
.0007 
.0011 
.0019 
.0027 
.0038 
.0049 
.0062 
.0079 
.0099 
.0124 
.0163 
.0178 
.0210 
.0240 
.0269 
.0298 
.0333 
.0364 
.0398 
.0436 

Ineh, 

0. 

.0001 
.0001 
.0002 
.0004 
.0008 
.0012 
.0016 
.0022 
.0029 
.0038 
.0052 
.0068 
.0084 
.0104 
.0124 
.0148 
.0162 
.0186 
.0208 
.0228 
.0252 

Initial  load. 

Br=l,6<r7,000. 

^B=l,73r,000. 

E  =  1,087,000. 

First  oraok. 
Ultimate  strength. 
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No.  9770. 

Marks,  39. 

OompositioQ :  Wayland  cement,  1;  sand,  1;  broken  stone,  5.23. 

Oonsistency  of  mortar,  excess. 

Age,  1  year  8  months  29  days. 

Bet  in  mold  23  honrs,  in  water  4  months  2  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  146.43  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

PersGuare 
inon. 

Comprea- 
sion. 

Set. 

Found*. 

14,532 

29,004 

43,600 

58,128 

87,192 

110,250 

145,320 

174,384 

203,448 

232,512 

201, 570 

290,040 

319,704 

348,708 

877.832 

400,890 

435,900 

405,024 

494,088 

018,000 

Founds. 

100 

200 

300 

400 

000 

800 

1,000 

1,200 

1.400 

1,000 

1,800 

2,000 

2,200 

2,400 

2,000 

2,800 

8,000 

8,200 

8,400 

4,253 

Inch. 

0. 

.0002 
.0000 
.0009 
.0017 
.0025 
.0087 
.0050 
.0004 
.0080 
.0109 
.0132 
.0157 
.0185 
.0213 
.0242 
.0272 
.0308 
.0338 

Inch. 

0. 

0. 

.0001 
.0002 
.0008 
.     .0007 
.0012 
.0017 
.0024 
.0085 
.0047 
.0001 
.0077 
.0094 
.0112 
.0183 
.0155 
.0182 
.0214 

InlUal  load. 

E= 1.780,000. 

]E=1,800,000. 

E  =  1,087,000. 

First  oraok. 

446 


GONGBETE  GUBES. 


No.  9771. 

Marks,  39a. 

Oomposition :  Wayland  cement,  1^  sand,  1;  broken  stone,  5.23. 

Consistency  of  mortar,  excess. 

Age,  1  year  6  months  9  days. 

Set  in  mold  23  hoars,  in  cool  cellar  1  year  6  months  11  days,  in  air 

27  days. 
Weight  per  cabic  foot,  144.49  poands. 
Sectional  area,  144.12  square  inches. 
Oaaged  length,  5'^ 


Applied  loads. 

In  gaoj^  length. 

Bemarka. 

Total. 

Persqnare 
incn. 

Compres* 
sion. 

Set. 

Poundi. 

14,412 

28,824 

43,280 

57,048 

72.000 

80,472 

100,884 

115,290 

129, 708 

144, 1») 

158,532 

172,044 

187,350 

201,000 

201,708 

210, 180 

230, 592 

245,004 

250,410 

273,828 

288,240 

802,052 

817,004 

831,470 

845,888 

800,800 

374,712 

492,500 

Poundi, 

100 

200 

800 

400 

500 

000 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

Inch. 

0. 

.0004 
.0009 
.0014 
.0020 
.0027 
.0035 
.0043 
.0058 
.0002 
.0075 
.0085 
.0098 

Jneh, 

0. 

.0001 
.0008 
.0006 
.0008 
.OOU 
.0014 
.0017 
.0023 
.0028 
.0035 
.0041 
.0048 

Initial  load. 

E= 1,602,000. 
E= 1,824,000. 
First  craok. 

Ultimate  strength. 

1,400 
1,500 
1.000 
1,700 
1.800 
1,900 
2,000 
2,100 
2,200 
2,300 
2,400 
2,500 
2,000 
8,417 

.0109 
.0120 
.0135 
.0145 
.0155 
.0108 
.0183 
.0190 
.0212 
.0231 
.0247 
.0208 
.0289 

.0050 
.0003 
.0070 
.0063 
.0088 
.0097 
.0109 
.0117 
.0130 
.0144 
.0156 
.0172 
.0187 
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No.  9774. 
Marks,  30. 

Oomposition :  Wayland  cement^  1;  sand,  2;  broken  stone,  6.62. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  25  days. 
Set  in  mold  63  hours,  in  water  4  months  5  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  7  days. 
Weight  per  cubic  foot,  146.06  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  so  uare 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

14,472 

28,944 

43,416 

57,888 

88,832 

116,778 

144,720 

17»,884 

202, 808 

281,562 

280,498 

289. 440 

318,884 

347,328 

378, 272 

405, 216 

434,160 

487,400 

Pounds. 

100 

200 

300 

400 

800 

800 

1,000 

1,200 

1,400 

1,800 

1,800 

2,000 

2.200 

2,400 

2,600 

2,800 

8,000 

3,888 

Ineh, 

0. 

.0002 
.0005 
.0009 
.0016 
.0026 
.0035 
.0050 
.0068 
.0089 
.0117 
.0148 
.0176 
.0203 
.0230 
.0257 
.0289 

Ineh. 

0. 

0. 

.0001 
.0001 
.0004 
.0008 
.0012 
.0019 
.0087 
.0040 
.0068 
.0079 
.0097 
.0114 
.0130 
.0147 
.0165 

1 
Initial  load. 

E=:  2,083,000. 

^E=1.956,000. 

B- 1,138,000. 

First  craok. 
Ultimate  strength. 

No.  9778. 
Marks,  35. 

Composition:  Wayland  cement,  1;  sand,  2;  broken  stone,  7.39. 
Consistency  of  mortar,  plastic. 
Age^  1  year  8  months  30  days. 
Set  in  mold  45  hours,  in  water  4  months  3  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  146.07  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqnare 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Jnth. 

Insh, 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0001 

0. 

43,200 

800 

.0004 

0. 

67,800 

400 

.0008 

0. 

88,400 

800 

.0011 

.0002 

B— 2,778,000. 

116, 200 

800 

.0019 

.0005 

144,000 

1,000 

.0029 

.0009 

^E=2,260,000. 

172,800 

1.200 

.0042 

.0015 

201,600 

1,400 

.0057 

.0024 

E= 1,429,000. 

230,400 

1,800 

.0074 

.0033 

259,200 

1,800 

.0093 

.0045 

288,000 

2,000 

.0117 

.0082 

816,800 

2,200 

.0143 

.0080 

345,800 

2,400 

.0178 

.0101 

First  craok. 

874,400 

2,800 

.0202 

.0121 

403,200 

2,800 

.0230 

.0140 

482,000 

3,000 

.0268 

.0181 

451,000 

8,182 

Ultimate  strength. 

1 
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•No.  9782. 

Marks,  40. 

Composition:  Wayland  cement,  1;  sand,  2;  broken  stone,  6.23. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  27  days. 

Set  in  mold  21  honrs,  in  water  4  months  2  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cabic  foot,  145.19  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5^'. 


Applied  loadfl. 

In  gauged  length. 

Eemarks. 

TotaL 

Per  sanare 
iDon. 

Compres- 
sion. 

Set. 

Pounds. 

14,400 

28,800 

43,200 

67,600 

86,400 

115,200 

144,000 

172,800 

201,600 

230,400 

250,200 

288,000 

816,800 

345,600 

874,400 

455,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

8,164 

Jneh, 

0. 

.0002 
.0005 
.0009 
.0017 
.0026 
.0039 
.0054 
.0076 
.0103 
.0132 
.0162 
.0207 
.0244 
.0286 

Inch, 

0. 

0. 

.0001 
.0002 
.0005 
.0009 
.0014 
.0022 
.0035 
.0049 
.0068 
.0087 
.0119 
.0146 
.0178 

Initial  load. 

B  — 2,083,00a 
E=^  1,800,000. 

First  crack. 
TTltiniate  strength. 

t 

No.  9786. 

Marks,  31. 

Composition:  Wayland  cement,  1^  sand,  3;  broken  stone,  9.38. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  1  day. 

Set  in  mold  69  hours,  in  water  4  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  140.20  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5"» 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Fer  sanare 
inon. 

Compres- 
sion. 

Set. 

Pounds, 

14,460 

28,920 

43,380 

57,840 

86,760 

115,680 

144,600 

173,520 

202,440 

231,360 

260, 280 

280,200 

806,000 

Pounds, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,U6 

Ineh, 

0. 

.0002 
.0005 
.0008 
.0017 
.0028 
.0043 
.0062 
.0086 
.0114 
.0162 
.0202 
.0330 

Inch. 

0. 

0. 

.0001 
.0002 
.0007 
.0018 
.0021 
.0033 
.0049 
.0067 
.0096 
.0138 

Initial  load. 

E  =  3,500,000. 
E  =  2,045,000. 

First  crack. 

Ultimate  strength. 
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No.  9790. 

Marks,  30. 

Oomposition:  Waylaud  cemeut,  1;  sand,  3;  broken  stone,  9.57. 

Oonsistency  of  mortar,  plastic. 

Age,  1  year  8  months  19  days. 

Set  in  mold  27  hours,  in  water  4  months  3  days;  boned  in  sand  1 

year  1  month  10  days,  in  air  3  months  5  days. 
Weight  per  cabic  foot,  145.22  pounds. 
Sectional  area,  •144.36  sqaare  inches. 
Ganged  length,  b'\ 


Applied  loads. 

In  gauged  len^'tb. 

Remarks. 

ToUl. 

Poraaaare 
inco. 

Compres- 
9ion. 

Set. 

Poundi. 

Poundt, 

Inch. 

Inch. 

14,41« 

100 

0. 

0. 

luiUal  load. 

28,S72 

200 

.0002 

.0001 

43,308 

800 

.0006 

.0002 

67.744 

400 

.0010 

.0004 

72,180 

500 

.0015 

.0006 

86.016 

60O 

.0020 

.0008 

£=2,063,000. 

101, 052 

700 

.0028 

.0013 

115.488 

800 

.0085 

.0015 

120,024 

900 

.0044 

.0021 

144.860 

1,000 

.0053 

.0026 

E= 1,667,000. 

158.706 

1,100 

.0064 

.0033 

178,232 

1,200 

.0074 

.0039 

187,668 

1,3U0 

.0086 

.0048 

202,104 

1,400 

.0008 

.0057 

216. 540 

1,500 

.0106 

.0063 

230,976 

1,600 

.0123 

.0077 

245. 412 

1,700 

.0147 

.0086 

I 

359.848 

1,800 

.0150 

.0097 

First  oraok. 

374.284 

1,900 

.0159 

.0102 

288.720 

2,000 

.0171 

.0110 

• 

303.156 

2.100 

.0181 

.0116 

317,592 

2,200 

.0199 

.0130 

382, 028 

2,800 

.0218 

.0145 

346, 464 

2,400 

.0238 

.0157 

360,000 

2,500 

.0350 

.0166 

875,886 

2.600 

.0267 

.0174 

389,778 

2,700 

.0293 

.0180 

• 

401.500 

2,781 

Ultimate  strength. 

■ 
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No.  9794. 

Marks,  41. 

Composition:  Wayland  cement,  1;  sand,  3;  broken  stone,  9.37. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  26  days. 

Set  in  mold  29  hoars,  in  water  4  months  1  day;  baried  in  sand  1  year 

1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  143.38  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5". 


.Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
iiicn. 

• 

Compres- 
sion. 

Set. 

Pounds^ 

14,436 

28,872 

43. 308 

67,  744 

86,616 

115,488 

144,360 

173, 232 

202,104 

230,976 

259.  848 

288,720 

294,100 

Poundt, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,690 

1,800 

2,000 

2,037 

Ineh. 

0. 

.0004 
.0011 
.0020 
.0030 
.0065 
.0096 
.0131 
.0155 
.0183 
.0215 
.0234 

Ineh. 

0. 
.0001 
.0005 
.0010 
.0022 
.0043 
.0065 
.0092 
.0110 
.0128 
.0147 
.0153 

Initial  load. 

E  =  1,471,000. 
B  =  1,452,000. 
Fii-st  crack. 

Ultimate  strength. 

No.  9798. 

Marks,  32. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  12.86. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months  4  days. 

Set  in  mold  65  hours,  in  water  4  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  18  days. 
Weight  i)er  cubic  foot,  143  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

ToUl. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundi. 

14,472 

28, 944 

43, 410 

57.888 

86.  832 

115,776 

144,720 

173,664 

202,008 

231,562 

200,496 

271, 000 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1. 6t)0 

1,800 

1,873 

Ineh. 

0. 

.0004 
.0010 
.0018 
.0039 
.0070 
.0113 
.0158 
.0210 
.0281 
.0363 

Inch, 

0. 
.0002 
.0005 
.0013 
.0024 
.0045 
.0080 
.0112 
.0152 
.0205 
.0262 

Initial  load. 

E  =  1,667,000. 
E= 1,364,000. 
First  crack. 

Ultimate  strength. 

1 
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No,  9802. 

Marira^  37. 

Coinposittoa:  Wayland  cement,  1;  sand,  4;  broken  stone,  12.80. 

Consistency  of  mortar,  plastic. 

Age,  1  year  7  months  15  days. 

Set  in  mold  41  hours,  in  water  4  months  2  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  2  months  1  day. 
Weight  per  cubic  foot,  144.32  pounds. 
Sectional  area,  144.60  square  inches. 
Ganged  length,  5''. 


.Applied  loads. 

In  gttiiged  leiij^tb. 

• 

Remarks. 

Total. 

Per  so  aore 
iiico. 

Conipres- 

siuii. 

Sot. 

Pounds. 

14,  4C0 

28  920 

43,380 

67,840 

72, 300 

86,760 

101, 220 

115,680 

130, 140 

144^000 

144,600 

159,060 

173, 520 

187,080 

202, 440 

254,600 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 

Jneh. 

0. 

.0006 
.0014 

.  .0033 
.0051 
.0076 
.0096 
.0118 
.0146 

79iCh. 

0. 

.0003 
.0009 
.0022 
.0036 
.0055 
.0072 
.0091 
.0111 

1 

Initial  load. 

E= 1,250,000. 
First  crack. 

Ultimate  strength. 

1,000 
1,100 
1,200 
1,300 
1.400 
1,761 

.0172 
.0204 
.0245 
.0278 
.0314 

.0134 
.0157 
.0189 
.0216 
.0246 

••  • . 

No.  980G. 
Marks,  42. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  12.71. 
Consistency  of  mortar,  excess. 
AgCj  1  year  0  mouths  10  days. 
Set  in  mold  25  hours,  in  water  4  months  1  day;  buried  in  sand  1  yciir 

1  mouth  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  142.82  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

r 
1 

• 

Bemarks. 

•.          .                                                                                        .       ( 

Total. 

Per  square 
incb. 

Conipres* 
siun. 

Set. 

Potmds. 

14,520 

29,040 

4:^  560 

58,080 

87,120 

116, 160 

145, 200 

174. 240 

203. 280 

232, 320 

261, 360 

278,300 

Pounds. 
100 
200 

300 

400 

600 

8O0 

1,000 

1,200 

1,400 

1,600 

1,800 

1,917 

Tneh. 

0. 

.0002 
.0007 
.0015 
.0035 
.0064 
.0100 
.0137 
.0168 
.0208 
.0217 
.0196 

Inch. 
0. 

.0001 
.0103 
.0008 
.0020 
.0040 
.0070 
.0097 
.0119 
.0149 
.0143 

Initial  load. 

* 

B  =  1,677,000. 

E  =  1,500.000. 
First  crack. 

Ultimate  strength. 
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No.  9810. 
Marks,  33. 

Composition:  Wayland  cemeut,  I;  sand,  5;  broken  stone,  15.44. 
Consistency  of  mortar,  dry. 
Age,  1  year  9  months  12  days. 
Set  in  mold  21  honrs,  in  water  4  months  4  days;   buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cnbic  foot,  142.22  ponnds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5". 


1 

Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Muare 
inco. 

Compres- 
sion. 

Set. 

Pmmd*. 

14,424 

28,848 

43,272 

57,696 

86,544 

115,392 

144,240 

173,088 

201,936 

230,784 

259, 632 

282,600 

Pouvd$. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,959 

Inch. 

0. 

.0007 
.0016 
.0026 
.0955 
.0084 
.0110 
.0145 
.0175 
.0214 
.0255 
.0317 

Inch. 

0. 
.0004 
.0011 
.0017 
.0038 
.0060 
.0080 
.0106 
.0125 
.0150 
.0177 

Initial  lo.id. 

E— l,47l.0ni 

E=1,500.(M)3. 
First  crack. 

Ultimate  8trcii.::;tb. 

i^o.  9814. 

Marks,  38. 

Composition:  Wayland  cement,  1 ;  sand,  5;  broken  stone,  15. 

Consistency  of  mortar,  plastic. 

Age,  1  year  7  months  26  days. 

Set  in  mold  38  hours,  in  water  4  months  2  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  12  days. 
Weight  per  cubic  foot,  142.84  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Kcmarks. 

Total. 

Per  snuare 
incii. 

Compres- 
sion. 

Sot. 

Po%ind$. 

14,412 

28,824 

43,236 

57,648 

72,060 

86,472 

100,884 

115.296 

129,708 

144. 120 

158.000 

158, 532 

172,944 

187.856 

201,768 

216, 180 

246,500 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 

Inch, 

0. 

.0006 
.0619 
.oo:{6 

.0056 
.0081 
.0102 

.or.J5 

.0179 
.0200 

Inch. 

0. 

.0004 
.6014 
.0027 
.0042 
.0065 
.0080 
.0106 
.0143 
.0157 

Initial  load. 

B= 1,602,000. 

B=:  1.046,000. 
Fin»t  orack. 

Ultimate  strengtlu 

1,100 
1,200 
1,800 
1,400 
1,500 
1,710 

.0233 
.0273 
.0317 
.0374 
.0424 

.0181 
.0214 
.0248 
.0290 
.0828 

CONCRETE  CUBES. 


453 


No.  0818. 

Marks,  43. 

Composition:  Wayland  cement,  1^  sand,  5;  broken  stone,  15.20. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  mouths  24  days.     - 

Set  in  mold  23  hoars,  in  water  4  months  1  day;  buried  in  sand  1  year 

1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  141.16  pounds. 
Sectional  area,  144.72  square  inches. 
Ganged  length,  5^\ 


Applied  loads. 

III  gauged  length. 

Remarks. 

Total. 

Per  square 
inoli. 

Comprea- 
sion. 

Set. 

Pounds. 

U,  472 

28,044 

43, 416 

57,888 

8«.882 

115, 776 

144, 720 

17.{.  664 

202,608 

212.700 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,470 

Ineh. 

0. 
.0004 
.0020 
.0039 
.0078 
.  0125 
.0176 
.  02:<0 
.0311 

Ineh. 

0. 

0. 

.0018 
.0030 
.0068 
.0096 
.0136 
.0173 
.0329 
.-- 

Initial  load. 

£=1,250,000. 
First  crack.      . 

Ultimate  strenj^h. 

i 

No.  9822. 
Marks,  44. 

Composition:  Wayland  cement,  1;  sand,  1;  broken  stone,  5.11. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  16  days. 
Set  in  mold  23  hours,  in  water  4  months;  buried  in  sand  1  year  1 

month  10  days,  in  air  3  months  5  days. 
Weight  per  cubic  foot,  148.15  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

• 

In  gauf^ed  length. 

Remarks. 

TotaL 

Per  sauare 
incD. 

Compres- 
sion. 

Set. 

Pounds. 

14,424 

28,848 

43,272 

57,606 

86,544 

115,302 

144,240 

173,088 

201,936 

230, 784 

250,632 

288,480 

817, 328 

846, 176 

375. 024 

403, 872 

432, 720 

461,568 

470,416 

613, 400 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3.200 

3,400 

4,252 

Inch. 

0. 

.0001 
.0003 
.0005 
.0010 
.0016 
.0024 
.0035 
.0048 
.0067 
.0088 
.0108 
.0130 
.0147 
.0163 
.0181 
.0205 
.0228 
.0241 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0004 
.0008 
.0013 
.0020 
.0030 
.0042 
.0055 
.0067 
.0077 
.0087 
.0100 
.0116 
.0123 

Initial  load. 

E  =  2,778,000. 
^E  =  2,250,000.                                                        • 
Ie  =  1,087,000. 

First  crack. 
Ultimate  strength. 
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No.  9826. 

Marks,  49. 

Gompositioa:  Way  land  cement,  1;  sand,  1;  broken  stone,  4.12. 

Consistency  of  mortar,  plastic. 

-^S^j  1  yo^f  ^  months  3  days. 

Set  in  mold  45  hours,  in  water  3  months  28  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  147.54  pounds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres* 
sion. 

Set. 

Poufids. 

14,400 

28,800 

43,200 

67,600 

86,400 

115, 200 

144,000 

172,800 

201,600 

230,400 

250,200 

288.000 

316, 800 

345,600 

374,400 

403,200 

432,000 

460.800 

489,600 

518.  too 

642. 600 

Poundi, 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,200 

3,400 

3.600 

4,462 

Jneh. 

0. 

.0000 
.0000 
.0001 
.0006 
.0012 
.0020 
.0029 
.0039 
.0051 
.0065 
.0083 
.0104 
.0124 
.0146 
.0170 
.0189 
.0211 
.0236 
.0256 

Inch. 
0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0007 
.0011 
.0016 
.0024 
.0034 
.0043 
.0056 
.0068 
.0081 
.0094 
.0111 
.0121 

Tnltisl  load. 

B  =  4,167,000. 
^B  =  2,500,000. 
Ie  =  1,219,000. 

* 

First  crack. 
Ultimate  strength. 
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Ko.  9830. 

Marks,  54. 

Composition:  Wayland  cement^  1;  sand,  1^  broken  stone,  4.37. 

OoDsistency  of  mortar,  excess. 

-^^^9 1  y^^^  ^  months  21  days. 

Set  in  mold  39  hoars,  in  water  3  months  25  days ;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  146.82  pounds. 
Sectional  area,  144.00  square  inches. 
Oauged  lengthy  5''. 


Applied  loada. 

In  gauged  length. 

Bemarks. 

■ 

Total. 

Per  souare 
incb. 

Compres- 
sion. 

Set. 

Pounds. 

Fcundi. 

Ineh, 

Inch, 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0002 

0. 

48,200 

300 

.0005 

.0001 

57,600 

400 

.0009 

.0001 

86,400 

600 

.0015 

.0004 

E=2,278,000. 

115.200 

800 

.0022 

.0006 

144.000 

1.000 

.0031 

.0009 

E=2,045,000. 

172,800 

1,200 

.0044 

.0013 

201,600 

1,400 

.0058 

.0019 

290,400 

1,600 

.0076 

.0027 

£=1,111,000. 

250,200 

1,800 

.0007 

.0040 

• 

288,000 

2,000 

.0119 

.0052 

816,800 

2,200 

.0139 

.0074 

First  oraok. 

845,600 

2,400 

.0186 

.0102 

874,400 

2,600 

.0202 

.0122 

403.200 

2,800 

.0248 

.0146 

432,000 

3,000 

.0300 

.0181 

460,800 

8,200 

.0397 

.0249 

486,600 

8,870 

.0405 

Ultimate  strength. 

456 


CONCRETE  CUBES. 


No.  9834. 

Marks,  45. 

Gomposition :  Wayland  cement,  1;  sand,  2;  broken  stone,  7.62« 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  16  days. 

Set  in  mold  19  hours,  in  water  4  months;  buried  in  sand  1  year  1 

month  10  days,  in  air  3  months  5  days. 
Weight  i>er  cubic  foot,  145.22  pounds. 
Sectional  area,  144.60  square  inches. 
Oauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Conipreit- 
aion 

Set. 

Pounds. 

14.460 

28,920 

43.380 

67,840 

86,760 

115,680 

144,600 

173. 520 

202,440 

231,360 

260,280 

289,200 

318, 120 

347,040 

375,960 

404,880 

483,800 

448,260 

462,720 

477, 180 

538,000 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3.000 

8,100 

8,200 

3,300 

8,686 

Inch. 

0. 

.0002 
.0006 
.0009 
.0017 
.0026 
.0036 
.0050 
.006H 
.0091 
.0108 
.0135 
.0157 
.0180 
.0207 
.0234 
.0255 
.0266 
.0272 
.0278 

Inch. 

0. 

0. 

.0001 
.0002 
.0005 
.0008 
.0012 
.0017 
.0027 
.0^39 
.004H 
.0066 
.0081 
.0095 
.0111 
.0128 
.0140 
.0144 
.0146 
.0146 

Initial  load. 

E  — 2,088,000. 
^E  =  1,875,000. 
Ie  =  1,111,000. 

FixBt  crack. 
Ultimato  strength. 

1 
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No.  9838. 
MarkSy  50. 

Oompasition :  Wayland  cement,  1;  sand,  2;  broken  stone^  6.43. 
Oousistency  of  mortar,  plastic 
Age,  1  year  8  months  20  days. 
Bet  in  mold  18  hours,  in  water  3  months  27  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  143.48  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  lengtL. 

Rem  irks. 

TotaL 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Ptmnds. 

Pounds, 

Inch. 

Inch. 

14.424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

48,272 

800 

.0004 

0. 

57,696 

400 

.0007 

.0001 

86,544 

600 

.0013 

.0002 

E  =  2,273,000. 

115,892 

800 

.0021 

.0006 

144,240 

1,000 

.0031 

.0010 

E- 2, 143,000. 

173,088 

1,200 

.0042 

.0015 

201, 936 

1.400 

.0054 

.0022 

E  =  1,562.000. 

230,784 

1,600 

.0069 

.0031 

/ 

259,682 

1,800 

.0085 

.0040 

288,480 

2,000 

.0102 

.0049 

J 

317, 828 

2.200 

.0119 

.0059 

• 

846.176 

2,400 

.0130 

.0070 

First  cnck. 

875,024 

2.600 

.0140 

.0078 

403,872 

2  800 

.0153 

.0090 

432,720 

8.  (KM) 

.0179 

.0113 

461,568 

3,200 

.0217 

.0141 

484,500 

8,359 

Ultimate  strength. 

No.  9842. 
Marks,  55. 

Composition:  Wayland  cement,  1;  sand,  2;  broken  stone,  6.43. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  27  days. 
Set  in  mold  21  hours,  in  water  3  months  25  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  21  days. 
Weight  per  cubic  foot,  145.36  pounds. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Beroarks. 

Total. 

Per  sqnare 
innh. 

Compres- 
sion. 

Set. 

Poundi. 

14,400 

28,800 

48,200 

57,600 

86,400 

115,200 

144,000 

172.800 

201,600 

2^0. 400 

255. 000 

2.^0, 200 

288.000 

816, 800 

345,600 

874,400 

403,200 

482,000 

460.800 

482,600 

Poundi. 

100 

200 

800 

400 

6U0 

800 

1,000 

1,200 

1,400 

1,600 

liush, 

0. 

.0001 
.0003 
.0006 
.0013 
.0024 
.0037 
.0058 
.0076 
.0100 

Inch. 

0. 

0. 

0. 

0. 
.0003 
.0008 
.0014 
.0021 
.0033 
.0046 

Initial  load. 

£  =  2,500,000. 
E  =  1,956,000. 

First  orack. 
Ultimate  strengtiL 

1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 
3,200 
3,851 

.0124 
.0150 
.0177 
.0198 
.0214 
.0248 
.0286 
.0330 
.0440 

.0061 
.0080 
.0095 
.0112 
.0123 
.0150 
.0177 
.0213 
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No.  9846. 
Marks,  46. 

Composition:  Wayland  cement,  1;  sand,  3;  broken  stone,  8.1& 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  23  days. 
Bet  in  bmUL  16  iionxs,  in  mter  4  nwHitiw;  buried  in  sand  1  year  1 

month  1^  days,  in  sir  3  months  12  days. 
Weight  per  cubic  foot,  141.05  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loada. 

In  gauged  length. 

Remarks. 

Total. 

PerflQaare 
'  incb. 

Conipres- 
aion. 

Set. 

Pounds. 

14,460 

28,920 

43,380 

57,840 

86,760 

115,680 

144,600 

173, 520 

202.440 

231,360 

260,280 

289,200 

328,500 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,272 

Inch. 

0. 

.0008 
.0007 
.0011 
.0022 
.0038 
.0056 
.0083 
.0117 
.0154 
.0203 
.0266 

Inch. 

0. 

.0001 
.(K)02 
.0004 
.0010 
.0020 
.0031 
.0049 
.0074 
.0102 
.0139 
.0190 

Initial  load. 

E  =  2,083,000. 
B= 1,800,000. 

Plnjt  crack. 
Ultimate  strength. 

¥ 


No.  9850. 
Marks,  51. 

Composition:  Wayland  cement,  1;  sand,  3;  broken  stone,  8.29. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  17  days. 
Set  in  mold  15  hours,  in  water  3  months  27  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  3  months  9  days. 
Weight  i)er  cubic  foot,  141.73  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  6". 


Applied  loada. 

In  ganged  length. 

Kemarka. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,472 

28,944 

43,416 

57,888 

72,360 

86,832 

101, 304 

115, 776 

130, 248 

144, 720 

159, 192 

173.664 

188, 136 

202,608 

217. 080 

231,552 

246,  024 

260,496 

274, 968 

289,440 

303,912 

822,800 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,800 

1,400 

1,500 

1,600 

1,700 

1,800 

1.900 

2,000 

2,100 

2,230 

Inch. 

0. 

.0008 
.0009 
.0016 
.0024 
.0033 
.0045 
.0058 
.0072 
.0088 
.0110 
.0130 
.0155 
.0179 
.0215 
.0244 
.0276 
.0314 
.0364 
.0424 
.0494 

Ineh. 

0. 

.0001 
.0003 
.0008 
.0013 
.0019 
.0028 
.0037 
.0046 
.0058 
.0076 
.0090 
.0108 
.0127 
.0157 
.0180 
.0203 
.0236 
.0274 
.0320 
.0382 

Initial  load. 

E  =  1,786,000. 
E  =  1,500,000. 

First  oraok. 

Ultimate  strengtii. 
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No.  9854. 

Marks,  56. 

Gomi^eitiou:  Wayland  cement,  1;  sand,  3;  broken  stone,  8.34. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  18  days. 

Set  in  mold  48  hours,  in  water  3  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  2  months  12  days. 
Weight  per  cubic  foot,  142.92  ponnds. 
Sectional  area,  144.12  square  inches. 
Oauged  length,  5'^ 


Applied  loaJe. 

In  ganged  length. 

Remarks. 

1 

TotaL 

Peraquare 
Incl). 

Compres- 
sion. 

Set. 

Poundt. 

Pound*. 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0008 

.0001 

43.236 

800 

.0009 

.0003 

67,648 

400 

.0014 

.0007 

72,060 

600 

.0021 

.0011 

86.472 

600 

.0080 

.0015 

E- 1,667,000, 

100.884 

700 

.0041 

.0028 

116. 296 

800 

.0056 

.0033 

129,708 

900 

.0071 

.0042 

144.120 

1,000 

.0087 

.0064 

E  =  1,364,000. 

158.632 

1,100 

.0107 

.0070 

170,000 

First  crack. 

172,044 

1,200 

.0126 

.0085 

187,856 

1,800 

.0146 

.0098 

• 

201,768 

1,400 

.0168 

.0115 

216, 180 

1,500 

.0189 

.0130 

230,592 

1,600 

.0208 

.0143 

245.004 

1,700 

.0220 

.0150 

259,416 

1,800 

.0252 

.0174 

273,828 

1.900 

.0280 

.0193 

288, 24C 

2,000 

.0315 

.0214 

302,  «i2 

2.100 

.0366 

.0243 

315, 200 

2.187 

Ultimate  strength. 

No.  9858. 
Marks.  47. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  10.71. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  22  days. 
Set  in  mold  51  hours,  in  water  3  months  28  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic,  loot,  140.52  pounds. 
Sectional  area,  144.00  square  inches. 
Oauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  soaare 
incn. 

Compres* 
sion. 

Set. 

Pounds. 

14.4G0 

28,920 

43, 380 

57,840 

86.760 

115,680 

144,000 

173,520 

202,440 

231,360 

260.280 

271, 800 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1.400 

1.600 

1, 800 

1.880 

Inch. 

0. 
.0006 
.0014 
.0024 
.0045 
.0008 
.0095 
.0128 
.0170 
.0217 
.0237 

Jneh. 
0. 
.0003 

.0007 
.0013 
.0026 
.0041 
.0057 
.0083 
.0111 
.0145 

Initial  load. 

B  =  1,316, 000 
E=  1,184, 000 
First  craok. 

Ultimate  strength.  ' 
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No.  9802. 

Marks,  52. 

Gompobition:  Waylaud  cement,  1;  sand,  4;  broken  stone,  10,97. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  22  days. 

Set  in  mold  29  hours,  in  water  3  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  140.88  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


i 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total. 

Per  square 
iucli. 

Compres- 
sion. 

Set. 

Poundt. 

14,496 

28,992 

43,488 

57,984 

86,976 

115,966 

144,  (*60 

173,952 

190,000 

202, 944 

231,036 

258,200 

Poundt. 
100 
200 
300 
400 
600 
800 
1,000 
1,200 

Inch. 

0. 

.0008 
.0018 
.0032 
.0064 
.0101 
.0144 
.0196 

Inch. 

0. 

.0004 
.C012 
.0022 
.0047 
.0073 
.0106 
.0145 

Initial  load. 

£  =  1,471,000. 
£  =  1,184,000. 
First  crack. 

Ultimate  strength. 

1,400 
1,600 
1,781 

.0257 
.0338 

.0194 
.0264 

No.  9866. 

Marks,  57. 

Composition:  Wayland  cement,  1;  sand,  4;  broken  stone,  10.97. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  24  days. 

Set  in  mold  45  hours,  in  water  3  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  18  days. 
Weight  per  cubic  foot,  142.18  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incli. 

Conipree- 
siuu. 

Set. 

Pounds. 

14,496 

28,992 

43,488 

57,984 

86,976 

115,968 

144,960 

173, 952 

202,944 

231, 936 

260, 928 

271,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1.200 

1,400 

1,600 

1,800 

1,869 

Inch. 

.0 

.0005 

.0014 

.0021 

.0049 

.0086 

.0128 

.0169 

.0212 

.0272 

.0322 

I7ieh. 

0. 

.0003 
.0009 
.0013 
.0033 
.0060 
.0093 
.0124 
.0155 
.0200 
.0225 

Initial  load. 

£  =  1,502,000. 
£  —  1,286,000. 
First  crack. 

Ultimate  strength. 
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No.  9870. 

Marks,  48. 

GoiDposition :  Wayland  cement,  1;  sand,  5;  broken  stone,  11.25. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  22  days. 

Set  in  mold  47  hoar^,  in  water  3  months  28  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  141.36  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

llmiRrkit. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,412 

28,824 

43,286 

57,648 

86,472 

115,296 

144,120 

172,944 

201,768 

264,000 

Pounds. 

100 

200 

800 

400 

600 

800 

1.000 

1,200 

1,400 

1,832 

Ineh. 

0. 

.0005 
.0014 
.0025 
.0057 
.0098 
.0137 
.0200 
.0283 

Jnoh. 

0. 

.0002 
.0008 
.0015 
.0039 
.0069 
.0008 
.0147 
.0212 

Initial  load. 

E= 1,380,000. 

£=1,154,000. 

First  craclc. 
Ultimate  stretcth. 

No.  9874. 
Marks,  53. 

Gomposition:  Wayland  cement,  1;  sand,  5;  broken  stone,  12.50. 
Consistency  of  mortar,  plastic. 
Age,  1  year  9  months  5  days. 
Set  in  mold  24  hours,  in  water  3  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  139.60  pounds. 
Sectional  area,  144,84  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Kcmnrks. 

Total. 

Per  so  oare 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

14,484 

28,968 

48,452 

57,936 

86.904 

115,872 

144,840 

173,808 

202,776 

231,744 

236,200 

Pounds. 
100 
200 

300 

400 

600 

800 

1.000 

1.200 

1,400 

1,600 

1,631 

Inch. 

0. 

.0007 
.0016 
.0028 
.0062 
.0100 
.0147 
.0198 
.0260 
.0346 
.0357 

Inch, 
0. 
.0004 

.0011 
.0018 
.0042 
.0072 
.0106 
.0147 
.0191 
.0245 

Initial  loMl. 

E  =  1.060.000. 
First  onick. 

Ultimate  strength. 
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No.  9878. 
Marks,  58. 

Gomposition :  Wayland  cement,  1;  sand,  5;  broken  stone,  12.90. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  23  days. 
Set  in  mold  27  hours,  in  water  3  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  141.76  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


I 

1 


i 


Applied  loads. 

In  ganged  length. 

Remarks. 

Totol. 

Per  6naar« 
incu. 

COJI'P"-         Set. 

Pounds, 

14,412 

28,824 

43,236 

57.648 

86, 472 

115,296 

144, 120 

169, 000 

172,944 

201, 768 

230, 592 

245,700 

Pounds. 
100 
200 
300 
400 

eoo 

800 
1.000 

Inch. 
0. 

.0009 
.0021 
.00  {9 
.0082 
.0133 
.0101 

Inch. 

0. 
.0006 
.0015 
.  0028 
.0063 
.0103 
.0148 

Initial  load. 

E  =  1,316,000. 

E  =  1,046,000. 
Firnt  crack. 

Ultimate  strengtb. 

1,200 
1.400 
1.600 
1, 705 

.  0267 
.0307 
.0471 
.0524 

.0208 
.  0289 
.0380 

No.  98.S2. 
Marks,  59. 

Gomposition:  Ironclad  cement,  1;  sand,  2;  broken  stone,  8.04. 
ConsiNtency  of  mortar,  dry. 
Age,  1  year  8  months  28  days. 
Set  in  mold  48  hours,  in  water  3  months  23  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  145.60  pounds. 
SectionaJ  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

.  In  gn n;;ed  length. 

remarks. 

I 

ToUl. 

Per  so  uare 
incn. 

C<»inpri*8- 
siun. 

Set. 

Pounds. 

Pounds. 

Inch. 

1 
Inch.       I 

14,448 

100 

0. 

0. 

Initial  load. 

• 

28,896 

200 

.0001 

0. 

48,344 

300 

.0004 

.0001 

67,  792 

400 

.0007 

.0001 

86, 688 

600 

.0013 

.0003 

E  =  2.500.000. 

115,584 

800 

.0021 

.0006 

144, 480 

1,000 

.0029 

.0010 

IE  =  2,368.000. 

173. 376 

1.200 

.0041 

.0016 

202. 272 

1.400 

.0058 

.0024 

E- 1,282,000. 

231, 168 

1,600 

.0077 

.0035 

> 

260, 064 

1,800 

.0102 

.  0053 

288.960 

2,000 

.0124 

.0066 

. 

317,856 

2,200 

.0151 

.0085 

346, 752 

2,400 

.0183 

.0107 

375, 648 

2,600 

.0230 

.0142 

First  crack. 

404, 544 

2,800 

.0265 

.  0163 

433,  440 

3.000 

.0326 

.0207 

462,  336 

3,200 

.0430 

.0324 

474,  300 

3, 283 

Ultimate  strength. 

J 
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No.  9886. 
Maiks,  62. 

Composition:  Ironclad  cement,  1;  sand,  2;  broken  stone,  7.76. 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  15  days. 
Set  in  mold  24  hoars,  in  water  3  months  23  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  11  days. 
Weight  per  cubic  foot,  144.37  pounds. 
Sectional  area,  144.48  square  inches. 
Oauged  length,  5". 


Ap])lied  loads. 

In  gauged  length. 

Remarks. 

Total. 

per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Foundt. 

Inch. 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,896 

200 

.0001 

0. 

43,344 

300 

.0003 

0. 

67,792 

400 

.0005 

.0001 

72,240 

500 

.0009 

.0002 

86,<S88 

600 

.0012 

.0003 

E-=  2,778.000. 

101, 136 

700 

.0014 

.0004 

115, 584 

800 

.0018 

.0006 

130,032 

000 

.0023 

.0008 

144,480 

1,000 

.0028 

.0010 

E= 2,500,000. 

168.928 

1,100 

.00?6 

.0012 

173. 376 

1.200 

.0041 

.0015 

187.824 

1,800 

.0052 

.0020 

202,272 

1,400 

.0064 

.0027 

216, 720 

1,500 

.0077 

.0035 

231, 168 

1,600 

.0091 

.0043 

245,616 

1,700 

.0105 

.0053 

« 

260,064 

1,800 

.0128 

.0068 

270,000 

First  crack. 

274, 512 

i,"96o" 

.oiis"' 

"oosi" 

2»8.960 

2,000 

.0106 

.0095 

303,408 

2,100 

.0191 

.0114 

317.856 

2,200 

.0211 

.0128 

1 

332,804 

2,800 

.0240 

.0148 

846,752 

2,400 

.0269 

.0170 

861,200 

2.500 

.0309 

.0200 

416,800 

2,881 

Ultimate  strength. 
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No.  9887. 

Marks,  62a. 

Oomposition :  Ironclad  cement,  1;  sand,  2;  broken  stone,  7.70. 

Oonsisteucy  of  mortar,  plastic. 

Age,  1  year  5  months  29  days. 

Set  in  mold  24  hours,  in  cool  cellar  1  year  5  months  2  days^  in  air  26 

days. 
Weight  per  cubic  foot,  142.07  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loada. 

In  ganged  length. 

Remarks. 

• 

ToUL 

Per  sqnare 
inch. 

Compres- 
sion. 

Set 

Poundt. 

14,448 

28,896 

43, 344 

67,792 

72, 240 

86,688 

101,186 

115,584 

130,032 

144,480 

158,928 

173, 376 

187,824 

201,000 

202.272 

216, 720 

14,448 

28,896 

43,344 

67,792 

72, 240 

86,688 

101, 136 

115,584 

130,032 

144,480 

180, 0»2 

116,584 

101, 136 

86,688 

72,240 

57,792 

43,844 

28,896 

14,448 

14,448 

231,168 

245,616 

260.064 

274,612 

288,960 

327,200 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

l.OOJ 

1,100 

1,200 

1,800 

Inch. 

0. 

.0002 
.0005 
.0009 
.0016 
.0023 
.0032 
.0043 
.0056 
.0068 
.0081 
.0093 
.0106 

Inch. 

0. 

0. 

.0001 
.0002 
.0005 
.0008 
.0014 
.0022 
.0030 
.0038 
.0046 
.0055  > 
.0063 

Initial  load. 

E= 1,667,000. 
£  =  l,500,00a 
First  crack. 

1,400 

1,500 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

100 

1,600 

1,700 

1,800 

1,900 

2,000 

2,205 

.0120 
.0184 

.0073 
.  00.<5 
.0083 

A  fter  2  mf nntes*  retk 

.6688 
.0092 
.0097 
.0101 
.0105 
.0109 

After  6  minntes*  rest. 

• 

Ultimate  strength. 

.0112 
.0116 
.0119 
.0117 

■  •  •  « 

.0115 
.0113 
.0111 
.0108 
.0104 
.0100 
.0094 

.0080 

.0085 

.0004 

.O0ft:». 

.0103 

.0109 

.0117 

.0U7 
.0155 
.0163 
.0178 
.0191 
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No.  9890. 

Marks,  66. 

Composition:  Ironclad  cement,  1;  sand,  2;  broken  stone,  7.25. 

Consistency  of  mortar,  excess. 

Age,  1  year  9  months  1  day. 

Set  in  mold  41  hours,  in  water  3  months  21  daysj  buried  in  sand 

1  year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cubic  foot,  144.58  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Koniarks. 

Total. 

FerBqaare 
inch. 

Conipres- 
siun. 

Set. 

Pounds, 

14,412 

28,824 

43,236 

57.648 

86, 472 

115, 296 

144, 120 

172.944 

201,768 

230,502 

259, 416 

288,240 

317, 064 

845,888 

374. 712 

403,  536 

429,400 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1.600 

1.800 

2,000 

2,200 

2,400 

2.600 

2,800 

2.070 

Ineh. 

0. 
.0001 
.0002 
.0004 
.0009 
.0015 
.0023 
.00.38 
.0056 
.0078 
.0110 
.0151 
.0194 
.0247 
.  0362 
.0480 

Ineh. 

0. 

0. 

0. 

0. 

.0001 
.0004 
.0007 
.0015 
.0023 
.0037 
.0060 
.0089 
.0119 
.0161 
.0252 
.0348 

Initialload. 

E= 3, 125. 000. 
£^2,812,000. 

First  oraok. 

Ultimate  strongth. 

Ko.  9894. 

Marks,  60. 

Composition:  Ironclad  cement,  1;  sand,  3;  broken  stone,  9.78. 

Consistency  of  mortar,  dry. 

Age^  1  year  8  months  23  days. 

Set  m  mold  45  hours,  in  water  3  months  23  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  143.31  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loade. 

In  ganged  length. 

Remarks. 

Total. 

Per  sonare 
incli. 

Coniprea* 
sion. 

Set 

Pounds. 

14,532 

29. 064 

43.596 

58,128 

87. 192 

116. 256 

145. 320 

174,  384 

202,  000 

203,448 

270,800 

Pounds. 
100 
200 
300 
400 
600 
800 

1,  o.io 

1, 2U0 

Inch, 

0. 

.0000 
.0004 
.0012 
.0036 
.  0073 
.0135 
.  0207 

Inch. 

0. 

0. 

.0001 
.0005 
.0021 
.0049 
.0099 
.0158 

Initial  load. 

E= 1,667,000. 
E=l,250.00a 
First  oraolc. 

1,400 
1,863 

.0310 

.0249 

Ultimate  strenirth. 

H.  Doc.  143- 
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No.  9898. 

Marks,  63. 

Gompodition :  Ironclad  cement,  1;  sand,  3;  broken  stone,  10. 

Gonsisteiicy  of  mortar,  plastic. 

Age,  1  year  8  months  23  days. 

Set  in  mold  63  hours,  in  water  3  months  21  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  143.31  pounds. 
Sectional  area,  145.68  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  aqnare 
inch. 

CompreB- 
sion. 

Set. 

Pounds, 

14,568 

29,136 

43,704 

58.2'/2 

87,408 

116, 544 

145,680 

172,000 

174,816 

203,052 

233,088 

291,500 

Pounds, 
100 
200 
300 
400 
600 
800 
1,000 

Inch. 

0. 

.0001 
.0003 
.0008 
.0022 
.0051 
.0106 

Inch. 

0. 

0. 

0. 
.0001 
.0009 
.0026 
.0069 

Initial  load. 

£=1,928,000. 

E= 1.216,000. 
Fint  orack. 

• 

Ultimate  strength. 

1,200 
1,400 
1,600 
2,001 

.0183 
.0320 
.0510 

.0139 
.0250 
.0^94 
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No.  9902. 

Marks,  66. 

Composition:  Ironclad  cement,  1;  sand,  3^  broken  stone,  10.23. 

Consistency  of  mortnr,  excess. 

Age,  1  year  7  months  14  days. 

Set  in  mold  6i  hours,  in  water  3  months  20  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  mouths  11  days. 
Weight  per  cubic  foot,  142,57  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Somarka. 

Total. 

Per  sqnare 
incn. 

Comprea- 
sion. 

Set. 

Pounds. 

14,556 

29,112 

43,668 

58,224 

72,780 

87,336 

101.892 

116,448 

131,004 

145,560 

160,116 

174, 672 

189. 228 

203.784 

218, 340 

14,556 

29,112 

58,224 

87. 336 

116,448 

145.560 

174,672 

203,784 

174,672 

145,560 

116,448 

87,336 

58,224 

29, 112 

14,550 

279, 300 

Pounds. 

100 

200 

800 

400 

500 

600 

70.1 

800 

900 

1.000 

1,100 

1,200 

1,300 

1,400 

1.500 

100 

200 

400 

600 

800 

1,000 

1,200 

1,4(K) 

1,200 

1,000 

800 

600 

400 

200 

100 

1,919 

Inch. 

0. 

.0002 
.0006 
.0012 
.0020 
.0033 
.0051 
.0071 
.0096 
.0126 
.0166 
.0210 
.0251 
.0305 
.0350 

Inch. 

0. 

0. 

.0002 
.0006 
.0011 
.0018 
.0032 
.0045 
.0065 
.0089 
.0122 
-     .0159 
.0191 
.0235 
.0270 
.0260 

Tnltial  load. 

E  =  1,667,000. 

E=  1,216,000. 
First  crack. 

After  ^  minate. 

After  I  minute. 
Ultiniate  ntnngth. 

.0274 
.0292 
.0308 
.0320 
.0331 
.0341 
.0:i56 
.03&1 
.0349 
.0343 
.0:136 
.0324 
.0305 

.  0284 
.0282 
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No.  9006. 

Marks,  61. 

Composition:  Tronclacl  cement,  1;  sand,  4;  broken  stone,  12.85. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  23  days. 

Set  in  mold  27  hours,  in  water  3  months  23  days;  baried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  loot,  142.33  pounds. 
Sectional  area,  145.80  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

PoundM. 

14,680 

29,160 

43,740 

68,320 

87,480 

116,640 

145,800 

174,960 

204, 120 

232,200 

Pottn<f«. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,593 

Inch. 
0. 

.0013 
.0032 
.0051 
.0099 
.0157 
.0221 
.0282 
.0365 

Inch. 

0. 
.0010 
.0025 
.0041 
.0080 
.0128 
.0181 
.0231 
.0297 

Initial  load. 

E= 1,316,000. 
First  craclE. 

Ultimate  strength. 

1^0.  9910. 

Marks,  64. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  12.85. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  24  days. 

Set  in  mold  45  hours,  in  water  3  months  21  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  141.53  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  lengtli. 

Remarks. 

Total. 

Per  Bouare 
inch. 

Compres- 
sion. 

Set. 

Potmdi. 

14,448 

28,896 

43,344 

67.792 

72,240 

86,688 

101,  i:{6 

115,584 

130,032 

144,480 

158,920 

173. 376 

187, 824 

202,272 

216, 720 

281,168 

261,800 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800* 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,809 

Inch. 

0. 

.0006 
.0013 
.0025 
.0038 
.0056 
.  0078 
.0100 
.0126 
.0160 
.0194 
.0225 
.0273 
.0318 
.0389 
.0473 

Inch. 

0. 

.0004 
.0009 
.0016 
.0028 
.0040 
.0U59 
.0U75 
.0097 
.  0123 
.0150 
.0174 
.0212 
.0248 
.0310 
.0379 

Initialload. 

E  =  1,602,000. 
£  =  1,216,000. 

First  oraolE. 
intimate  strength. 
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No.  9914, 

Marks,  67. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  15. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  25  days. 

Set  in  mold  45  hours,  in  water  3  months  19  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  flays. 
Weight  per  cubic  foot,  144.89  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

Bcmnrks. 

Total 

Per  square 
iacn. 

Compres- 
sion. 

Set. 

Potmds. 

14,' 320 

29,040 

43,560 

58,080 

87, 120 

116, 160 

146,200 

172.000 

174, 240 

203,280 

232. 320 

267, 3U0 

Pounds. 
100 
200 
300 
400 
600 
800 
1,000 

Inch. 

0. 

.0005 
.0012 
.0020 
.0050 
.0090 
.0144 

Inch. 

0. 
.0002 
.0008 
.0014 
.0035 
.0066 
.0110 

Initial  load. 

E=l,667.000. 

E=l,324,000. 
First  crack. 

Ultimate  strength. 

1,200 
1.400 
1,600 
1,841 

.0211 
.  0302 
.0445 

.0166 
.0244 
.0371 

^o.  9915. 

Marks,  67a. 

Composition:  Ironclad  cement,  1;  sand,  4;  broken  stone,  15. 

Consistency  of  mortar,  excess. 

Age,  1  year  5  months  26  days. 

Set  in  mold  45  hours,  in  cool  cellar  1  year  4  months  20  days,  in  air 

26  days. 
Weight  per  cubic  foot,  139.69  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5^^ 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incii. 

Compres- 
sion. 

Set. 

Pounds. 

14^460 

28,920 

43,380 

57.840 

72,300 

86,760 

101,220 

115,680 

130, 140 

144,600 

204,700 

Pounds. 
100 
200 
800 
400 
600 
600 
700 
800 
900 
1,000 
1,416 

Inch. 

0. 

.0010 
.0025 
.0048 
.0077 
.0111 
.0148 
.0188 
.0231 
.0278 

Inch. 

0. 

.0006 
.0019 
.0037 
.0061 
.0088 
.0119 
.0152 
.0188 
.0228 

Initial  load. 

E=l,087,000. 
First  crack. 

Ultimate  strength. 
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No.  9918. 

Marks,  68. 

Composition:  Ironclad  ccincnt,  1;  sand,  2;  broken  ntone,  6.25. 

Consistency  of  mortar,  dry. 

Age,  1  year  9  months. 

Set  in  mold  42  boars,  in  water  3  months  19  days;  bnried  in  sand  1 

year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  145.09  |:)onnds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  6'^ 


Applied  loads. 

In  gnaged  length. 

* 

Romarka. 

Total. 

Per  Banare 
inch. 

Comprea- 
Biun. 

Sot. 

Pmindt, 

Pounds. 

Inch. 

Inch. 

14,460 

lUO 

0. 

0. 

Initial  load. 

28, 920 

200 

.0001 

0. 

43,380 

800 

.0002 

0. 

57,840 

400 

.0004 

0. 

86,700 

600 

.0008 

0. 

E— 3,125.000. 

115,680 

800 

.0012 

.0001 

144,000 

1,000 

.0017 

.0002 

^£=3,000,000. 

173, 520 

1,200 

.0023 

.0005 

202.440 

1,400 

.0030 

.0007 

Ie -^2,000,000. 

231, 360 

1,600 

.0038 

.0011 

? 

200,280 

1,800 

.0046 

.0013 

280,200 

2,000 

.0057 

.0017 

# 

318, 120 

2,200 

.0066 

.0021 

347,040 

2,400 

.0078 

.0026 

375,960 

2, 600 

.0090 

.0032 

404,880 

2,800 

.0105 

.0040 

433,800 

3,0UO 

.0124 

.0050 

First  craclE. 

462,720 

3.200 

.0146 

.0064 

491,640 

3,400 

.0170 

.0078 

520,560 

3,600 

.0213 

.0104 

549,480 

3.8U0 

.0270 

.0141 

578,400 

4,000 

.0450 

.0253 

Ultimate  strength. 
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No.  9922. 

Marks,  71 . 

Composition:  Ironclad  cement,  1;  sand,  2;  broken  stone,  6.71. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  12  days. 

Set  in  mold  45  hours,  in  water  3  months  18  days;  buried  in  sand  1 

year  1  month  10  days,  iu  air  3  months  12  days. 
Weight  per  cubic  foot,  144.37  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gaiige<l  length. 

Bemarks. 

Total. 

Per  sauare 
incn. 

Gorapres- 
Bion. 

Set. 

Poundi. 

Pounds. 

Inch. 

Inch, 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

.0001 

0. 

43,272 

300 

.0002 

0. 

67,096 

400 

.0004 

0. 

86,544 

600 

.0008 

.0001 

E  =  3,571,000. 

115,392 

800 

.0013 

.0001 

144, 240 

1,000 

.0018 

.0003 

^E  =  3,000,000. 

173,088 

1,200 

.0024 

.0005 

201,936 

1,400 

.0031 

.0007 

E  — 2,000,000. 

230, 784 

1,600 

.0040 

.0011 

* 

259.632 

1,800 

.0048 

.0014 

288,480 

2,000 

.0058 

.0018 

317,328 

2,200 

.0068 

.0022 

346, 176 

2,400 

.0080 

.0028 

375,024 

2,600 

.0091 

.0033 

40:{.  872 

2,800 

.0104 

.0041 

432,720 

3,000 

.0121 

.0048 

First  crack. 

461,568 

3,200 

.0143 

.0060 

490,416 

3,400 

.0174 

.0078 

510,264 

3,600 

.0209 

.0096 

DllitiiHtu  strength. 
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Ko.  9926. 
Marks,  74. 

Gomi)ositioD :  Ironclad  cement,  1;  sand,  2;  broken  stone,  6.51. 
Consistency  of  mortar,  excess. 
Age,  1  ye«nr  8  months  14  days. 
tSet  in  mold  45  hours,  in  water  3  months  17  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  145.24  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  BO  aare 
incn. 

Comprea- 
sion. 

Set. 

Poundt. 

14,460 

28, 920 

43,880 

57.840 

86,760 

116,680 

144,600 

173,520 

202,440 

231,360 

260.280 

289,:X)0 

318,120 

847, 040 

876,060 

404, 880 

433,800 

406,800 

Poundt. 

100 

200 

300 

400 

600 

8110 

l,OiiO 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,800 

3,000 

8,436 

Inch, 

0. 

.0000 
.0001 
.0003 
.0008 
.0014 
.0020 
.0029 
.0037 
.0048 
.0062 
.0082 
.0107 
.0130 
.0166 
.0200 
.0249 

Inch. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0004 
.0007 
.0011 
.0015 
.0021 
.0032 
.0046 
.0061 
.0083 
.0105 
.0130 

Initial  load. 

E  =  3,125,000. 
E  -  2,812,000. 

E  =  1,471,000. 

First  crack. 
Ultimate  strength. 

No.  9930. 
Marks,  69. 

Composition:  Ironclad  cement,  1;  sand,  3;  broken  stone,  8.32. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  17  days. 
Set  in  mold  39  hours,  in  water  3  months  19  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  day. 
Weight  per  cubic  foot,  141.31  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

Id  gauged  length. 

Remarks. 

Total. 

Per  60  aare 
incn. 

Gomprcs- 
sJon. 

Set. 

Poundt. 

14,424 

28,848 

43, 272 

67,696 

86, 544 

115, 392 

144,240 

173,088 

201, 936 

230,784 

259, 632 

288,480 

813.000 

Poundt. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,170 

Inch. 

0. 

.0002 
.0007 
.0012 
.0022 
.0038 
.0060 
.0093 
.0133 
.0186 
.  0J58 
.0362 

Inch. 
0. 

0. 
.0001 
.0003 
.0010 
.0018 
.  00.13 
.0057 
.0091 
.0127 
.0189 
.  0278 

Initial  load. 

£=2,083,000. 
E= 1,667,000. 

Flrut  crack. 
Ultimate  strength. 
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No.  9934. 
Marks,  72. 

Composition:  Ironclad  cement,  1;  sand,  3;  broken  stone,  8.38. 
Consistency  of  mortar,  plastic. 
Age,  I  year  8  mouths  14  days. 
Set  in  mold  51  hoars,  in  water  3  months  17  days;  buried  in  sand  1 

year  1  month  and  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  140.49  pounds. 
Sectional  area,  144.72  st^uare  inches. 
Ganged  length,  5'^ 


Applied  loads. 

In  {gauged  length. 

Remarks. 

Total. 

For  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,472 

28,944 

43.416 

57.888 

86.832 

115,776 

144, 720 

173.664 

202,608 

231.552 

245,000 

260.496 

289,440 

318, 384 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

Jneh. 

0. 

.0003 
.0008 
.0013 
.0026 
.0043 
.0064 
.0091 
.0118 
.0147 

Ineh. 

0. 

.0001 
.000:i 
.0006 
.0013 
.0026 
.0040 
.0058 
.0077 
.0007 

Initial  load. 

£=1,023,000. 
E=^  1,875,000. 

First  craolE. 
Ultimate  strength. 

1,800 
2,000 
2,200 

.0178 
.0215 
.0247 

.0117 
.0146 
.0155 

After  determining  the  set  the  specimen  failed  while  reapplying  the 
load,  the  highest  load  then  reached  being  310,000  pounds. 

1^0.  9938. 
Marks,  76. 

Composition:  Ironclad  cement,  1;  sand,  3:  broken  stone,  8.38. 
Consistency  of  mortar,  excess. 
AgCj  1  year  8  mouths  21  days. 
Set  in  mold  51  hours,  in  water  3  months  16  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  143.52  pounds. 
Sectional  area,  144.96  square  inches. 
Ganged  length,  5". 


Applied  loads. 

In  ganged  length. 

Ilomarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,406 

28, 992 

43,488 

57.984 

86, 976 

115,968 

144,960 

173, 952 

202,944 

231, 936 

260,928 

289.920 

318,912 

347,904 

365.000 

Pounds. 

100 

200 

300 

400 

600 

800 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,518 

Inch. 

0. 

.0002 
.0005 
.0010 
.  0019 
.0037 
.0061 
.  OOHK 
.0113 
.0149 

.oih:> 

.  0230 
.  02.^> 
.0J81 

Ineh. 

0. 

0. 
.0001 
.0003 
.0009 
.0019 
.0035 
.0054 
.0074 
.0099 
.0125 
.  oino 

.0204 
.0283 

Initialload. 

E^  2,500,000. 
E= 1,731,000. 

First  crack. 

Ultimate  strength. 
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No.  9942. 

Marks,  70. 

Composition:  Ironclad  ccniont,  1;  sand,  4;  broken  stone,  10.4G. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  18  days. 

Set  in  mold  24  hoars,  in  water  3  months  18  days;  baricd  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  142.58  pounds. 
Sectional  area,  14G.05  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gaagcd  length. 

Itomarks. 

Total 

Per  square 
incn. 

Comprcs 
sion. 

Set. 

Pound*. 

14,605 

29,210 

43,815 

58,420 

87,630 

116. 840 

146, 050 

175, 260 

203,000 

204, 470 

262. 890 

207,000 

Pounds. 
100 
200 
300 
400 
600 
800 
1,000 
1,200 

Inch. 

0. 
.0002 
.0007 
.0013 
.0030 
.0052 
.WifiO 
.0115 

Inch. 

0. 

0. 

.0002 
.0006 
.0017 
.  0034 
.0053 
.0080 

Initial  loud. 

K= 1,923,000. 
E=r  1,667,000. 
First  crack. 

Ultimate  strength. 

1,400 
1,800 
2,034 

.0139 
.0279 

.0113 
.0210 

1 

No.  9946. 
Marks,  73. 

Composition:  Ironclad  cement,  1;  sand,  4^  broken  stone,  11.25. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  13  days. 
Set  in  mold  47  hours,  in  water  3  months  17  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  i)er  cubic  foot,  141.3  >  pounds. 
Sectional  area,  145.5G  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Compn^s- 
sion. 

Set. 

Pounds. 

14,556 

29,112 

43.668 

68,224 

87, 336 

116.448 

145, 560 

174. 672 

203, 784 

232. 8% 

269,800 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,854 

Inch. 
0. 

.0003 
.0007 
.0012 
.0026 
.0045 
.0075 
.0117 
.  0172 
.  0240 

Inch. 

0. 
.0001 
.0002 
.0004 
.0012 
.0024 
.0044 
.0074 
.0115 
.0169 

Initial  load. 

E=1.786,000. 
E= 1,452,000. 
First  crack. 
Ultimate  strength. 
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No.  9050. 
Marks,  76. 

Goiupositlon :  Ironclad  cement,  1;  sand,  4;  broken  stone,  11.25. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  8  days. 
Set  in  mold  47  hours,  in  water  3  months  16  days;  buried  iu  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cubic  foot,  140.64  pounds. 
Sectional  area,  145.68  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inon. 

Compres- 
sion. 

Set. 

PoundM. 

14,568 

20,136 

43,704 

58, 272 

87,408 

116,544 

145,680 

174, 816 

178.  OOO 

203,  U52 

255,200 

Poundi. 
100 
200 
300 
400 
600 
800 
1,000 
1,200 

Inch. 

0. 
.0005 
.0012 
.0022 
.0048 
.0087 
.0135 
.0205 

Inch, 

0. 
.0001 
.0007 
.0013 
.0033 
.0062 
.0100 
.0157 

Initial  load. 

E= 1,667,000. 
E  — 1,286,000. 
First  crack. 
Ultimate  streogth. 

1,400 
1,762 

.0285 

.022:J 

No.  9954. 
Marks,  77. 

Composition:  Empire  cement,  1;  sand,  2;  broken  stone,  7.50. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  14  days. 
Set  in  mold  45  hours,  in  water  3  months  16  days;  buried  in  sand  1 

Wirear  1  month  10  days,  in  air  3  months  16  days, 
eight  per  cubic  foot,  144.64  x)ounds. 
Sectional  area,  145.44  square  inches. 
Oauged  length,  6'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnaro 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch, 

Inch, 

14,544 

100 

0. 

0. 

Initial  load. 

20,088 

200 

.0003 

.0001 

43,632 

300 

.0000 

.0002 

58,176 

400 

.0009 

.0003 

87,264 

600 

.0013 

.0004 

E  =  2,778,000 

116,352 

800 

.0020 

.0006 

145,440 

1,000 

.0026 

.0008 

^E  =  2.500,000 

174, 528 

1.200 

.0033 

.0010 

203, 616 

1,400 

.0042 

.0014 

E  =  1,724,000 

232, 704 

1,600 

.0051 

.0018 

261,792 

1.800 

.00(i2 

.0023 

290.880 

2.000 

.0072 

.0025 

319, 068 

2,200 

.0085 

.0032 

849,056 

2,400 

.0007 

.0037 

378,144 

2,600 

.0109 

.0042 

407, 232 

2,800 

.  0127 

.0050 

436.320 

3.000 

.0145 

.0060 

First  orack. 

465, 408 

8,200 

.0108 

.0072 

494, 496 

3.400 

.0192 

.0088 

623.584 

8.60U 

.  0220 

.0105 

552,672 

3,800 

.u;^ 

.0125 

681.760 

4,000 

.0300 

.0150 

610,500 

4,198 

Ultimate  strength. 
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Ko.  9968. 
Marks,  80. 

Composition:  Empire  cement,  1;  sand,  2;  broken  stone,  6.71. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  7  days. 
iSet  in  mold  69  hours,  in  water  3  months  14  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cnbic  foot,  143.21  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5 '^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Per  square 
incn. 

Compres- 
sion. 

Set 

Pounds. 

14,424 

28,848 

43, 2'!6 

57,648 

80,472 

115,296 

144. 120 

172,944 

201,768 

230.592 

259,416 

288,240 

317,064 

845,888 

874,712 

427,600 

Poundt. 

100 

200 

800 

400 

600 

800 

1,U0U 

1,200 

1,400 

1,000 

1,800 

2,000 

2,200 

2.400 

2,ti00 

2,064 

Inch. 

0. 
.0001 
.0002 
.0005 
.0012 
.0020 
.0031 
.0043 
.0061 
.0084 
.0110 
.0134 
.0172 
.  0209 
.0260 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0006 
.0012 
.0019 
.003U 
.0045 
.0062 
.0078 
.0104 
.0131 
.0170 

Initial  load. 

E  =  2,278,000.  ' 
^E— 2,368,00a 
E  =  1,351,000. 

y 

First  craclE. 
Ultimate  strength. 

No.  9062. 
Marks,  83. 

Composition:  Empire  cement,  1;  sand,  2;  broken  stone,  7.50. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  5  days. 
Set  in  mold  60  hours,  in  water  3  months  13  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  145.37  pounds. 
Sectional  area,  144.60  square  inches. 
Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

BemarlEB. 

Total. 

Per  sqnare 
inch. 

Compres- 
sion. 

Set. 

, 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0000 

0. 

43,380 

300 

.0001 

0. 

67,840 

400 

.0003 

0. 

86,760 

600 

.0008 

.0001 

E  =  3,671,000. 

115, 680 

800 

.0014 

.0002 

144, 000 

1,000 

.  0021 

.0004 

^  E  =  2,647,000. 

173. 520 

1,200 

.0031 

.0009 

202,440 

1,400 

.0043 

.0014 

E  —  1,250,000. 

231,, S60 

1,600 

.0062 

.0024 

260,  280 

l.»^00 

.0084 

.0037 

289.  200 

2.000 

.0115 

.  0  i.'>8 

J 

318, 120 

2,200 

.0148 

.0080 

347, 040 

2,400 

.0177 

.0099 

875, 9G0 

2,600 

.0213 

.0125 

First  craolc 

404.880 

2,800 

.0246 

.0146 

433,  800 

3.000 

.0285 

.0172 

462.  720 

3,200 

.0340 

.0210 

491,640 

8,400 

.0520 

.  0333 

Ultimate  strength. 
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Fo.  9966. 
Marks,  78. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  9.78. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  21  days. 
Set  in  mold  75  hours,  in  water  3  months  14  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  142.21  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Ilemarkb. 

Totol. 

Persauare 
icon. 

Compres- 
aiou. 

Set. 

Pounds. 

14,508 

29,016 

43,524 

58.032 

87,048 

116,064 

145.080 

174,096 

50,778 

14,508 

203,112 

232,128 

261,144 

290.160 

319, 176 

348, 102 

377, 208 

309,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

350 

100 

1,400 

1,600 

1,800 

2,000 

2.200 

2.400 

2,600 

2,754 

Inch, 

0. 

0. 

.0002 
.0004 
.0009 
.0015 
.0025 
.0035 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0003 
.0009 
.0012 

Initial  load. 

E- 3,126,000. 
^E— 2,812,000. 

Rested  nnder  thia  load  16  hours. 
E- 1,282,000. 

First  craok. 
Ultimate  strength. 

.0014 
.0022 
.0034 
.0050 
.0074 
.0116 
.0180 
.0260 

.0049 
.0070 
.0095 
.0129 
.0183 
.0261 
.0372 

Ko.  9970. 
Marks,  81. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  10.23. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  6  days. 
Set  in  mold  75  hours,  in  water  3  months  13  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cubic  foot,  142.81  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Pounds. 

Compres- 
sion. 

Set. 

Pounds. 

Inch, 

Inch, 

14, 532 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0001 

0. 

43.596 

800 

.0005 

.0001 

58,128 

400 

.0009 

.0003 

87,192 

600 

.0023 

.0011 

£  =  2,0&3,000. 

116, 256 

800 

.0046 

.0028 

145, 320 

1,000 

.0082 

.0051 

£=1,452,000. 

174,384 

1,200 

.0121 

.0082 

203,448 

1.400 

.0166 

.0114 

232,512 

1,600 

.0215 

.0152 

First  craok. 

261,576 

1,800 

.0271 

.0195 

200.640 

2,000 

.0344 

.0250 

319, 704 

2.200 

.0436 

.0328 

844,800 

2,373 

Ultimate  strength. 
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No.  9974. 
Marks,  84. 

Composition:  Empire  cement,  1;  saud,  3;  broken  stone,  10.23. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  10  days. 
Set  in  mold  GO  hours,  in  water  3  months  II  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  141.92  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
inoD. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

28,920 

43,380 

57,840 

86,760 

115, 680 

144,600 

173,520 

202,440 

212.000 

231.360 

260.280 

289,200 

326.  UOO 

Pounds. 

100 

200 

300 

400 

GOO 

800 

1,000 

1,200 

1,400 

Ineh. 

0. 

.0002 
.0007 
.0013 
.0030 
.OOiM 
.0098 
.0144 
.0195 

Ineh. 

0. 

0. 

.0002 
.0004 
.0015 
.00:^6 
.0066 
.0102 
.0141 

Initial  load. 

E  =  1,667,000. 
E= 1,406,000. 

V\rt»i  crack. 
Ultimate  stronsth. 

1,600 
1.800 
2,000 
2,254 

.0271 
.0351 
.0457 

.  0203 
.  0*:72 
.0353 

No.  9978. 
Marks,  79. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  12.85. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  19  days. 
Set  in  mold  71  hours,  in  water  3  months  14  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  22  days. 
Weight  per  cubic  foot,  140.37  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  sqaare 
inco. 

Compres- 
sion. 

Set. 

Pounds. 

14,484 

28.968 

43, 452 

57, 930 

86,904 

115, 872 

144,840 

173,808 

202, 776 

231,744 

260, 712 

285,500 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,971 

Ineh. 

0. 

.0005 
.0011 
.0020 
.0040 
.0070 
.0097 
.0138 
.0195 
.0269 
.0329 

Inch. 

0. 

.0002 
.0006 
.0011 
.0026 
.0045 
.0064 
.0094 
.0140 
.0195 
.  0322 

Initial  load. 

E  =  1,786,000. 
E=  1,364,000. 
First  crack. 

Ultimate  strength. 
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No.  9982. 
Marks,  82. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  13.24. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  6  days. 
Set  in  mold  71  hours,  in  water  3  months  13  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  mouths  10  days. 
Weight  per  cubic  foot,  140.79  pounds. 
Sectional  area,  145.68  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  pranged  len^^th. 

Keniarks. 

Total. 

Per  sou&re 
Inch. 

Compres- 
Rion. 

Set. 

Pounds. 

14,568 

29, 136 

43.704 

58,273 

87,408 

116,044 

145,680 

174,816 

203, 052 

233,088 

262,224 

270,300 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1, 400 

1,H00 

1,800 

1,855 

Jneh. 

0. 

.0008 
.0019 
.0029 
.0059 
.0101 
.0146 
.0207 
.0277 
.0357 
.0493 

Inch. 

0. 

.0005 
.0012 
.0020 
.0041 
.0075 
.0108 
.0150 
.0212 
.0276 
.0387 

Initial  load. 

E= 1,389,000. 

E  — 1,184,000. 
First  crack. 

intimate  strength. 

No.  9985. 
Marks,  82c. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  13.24. 
Consistency  of  mortar,  plastic. 
Age,  1  year  5  months  30  days. 
Set  in  mold  71  days,  in  open  air  covered  with  sacking  and  wet  with 

water  several  times  a  day  for  2  months  16  days,  then  took  weather 

as  it  came  1  year  3  months  23  days. 
Weight  per  cubic  foot,  141.59  pounds. 
Sectional  area,  146.17  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,617 

29,234 

43,851 

68,468 

7:1,086 

87.702 

102, 319 

116,936 

131,563 

146, 170 

160,787 

175,404 

190,021 

204,638 
219, 255 
223,600 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 
1,500 
1,530 

Inch. 

0. 

.0010 
.0022 
.0038 
.0062 
.0090 
.0125 
.0156 
.0191 
.0225 
.0250 
.0273 
.0263 

.0273 
.0290 

Inch. 
0. 

.0007 
.0016 
.0030 
.0046 
.0073 
.0100 
.0124 
.0133 
.0179 
.0195 
.  0211 
.0190 

.0177 
.0170 

Initial  load. 

B=l,471,000. 
First  craok. 

Apparent  compression  nearly  reached  ".0300, 
When  tho  micrometer  reversed  its  movement 
and  returned  to  ".0263. 

Ultimate  strength. 

Erratic  movement  of  the  micrometer  during 

the  Unal  8tagc8  of  the  teat  attributed  to  local 

yielding  of  the  concrete. 
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No.  9986. 
Marks,  85. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  13.24. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  23  days. 
Set  in  mold  65  boars,  in  water  3  montbs  11  days;  baried  in  sand 

1  year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  142.18  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  b". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  nquare 
iuch. 

CoDipres- 
bIud. 

Set. 

Poundt. 

14,532 

29,064 

43.596 

58,128 

87,192 

116,256 

145,320 

174,384 

203,448 

232, 512 

252,800 

Poundt. 

100 

200 

300 

400 

600 

800 

.      1,000 

],2(H) 

1,400 

1.600 

1.740 

Inch, 

0. 

.0005 
.0012 
.0020 
.0045 
.0093 
.0148 
.0206 
.0266 
.0341 
.0338 

Inch. 

0. 

.0002 
.0006 
.0012 
.0031 
.0068 
.0112 
.0158 
.0202 
.0254 

Initial  load. 

E=l,786.000. 

E=l,250.000. 
First  crack. 

Ultimate  strength. 

No.  9990. 
Marks,  86. 

Composition:  Empire  cement,  1;  sand,  2;  broken  stone,  6.33. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  montbs  16  days. 
Set  in  mold  63  hours,  in  water  3  months  11  days;  buriM  in  sand 

1  year  1  month  10  days,  in  air  3  mouths  22  days. 
Weight  per  cubic  foot,  144.34  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
Incli. 

Compres- 
sion. 

Set. 

Poundt. 

14,412 

28,824 

43,236 

67,648 

86,472 

115, 296 

144, 120 

172, 944 

201, 768 

230.592 

259,416 

288,240 

144,120 

Poundt. 

100 

200 

800 

400 

600 

800 

1.000 

1,200 

1,400 

1,600 

1,8(H) 

2,000 

1,000 

100 

2,200 

2,400 

2,600 

2.800 

8.000 

8,200 

8,400 

3,600 

8.800 

4.000 

4,083 

Inch, 

0. 

.0002 
.0005 
.0007 
.0012 
.0019 
.0024 
.0031 
.0040 
.0047 
.0056 
.0065 

Inch, 

0. 

0. 

0. 

.0001 
.0003 
.0005 
.0007 
.0010 
.0013 
.0019 
.0022 
.0026 

Initial  load. 

E=2,778,000. 
]E  =  2,647,000. 
I E =2,273,000. 

Rested  under  this  load  16  honrs. 

First  orack. 
Ultimate  strength. 

.0036 
.0038 
.0041 
.0046 
.0052 
.00f>2 
.0074 
.0090 
.0107 
.0142 

317,064 
345.888 
374,712 
403, 536 
432, 860 
461. 184 
490, 008 
518, 832 
547,656 
576, 480 
588,500 

.0080 
.0089 
.0101 
.0114 
.0132 
.0151 
.0178 
.  0'i08 
.  0255 
.0u70 
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1^0.  9994, 
Marks,  89. 

Oomposition:  Empire  cement,  1;  sand,  2^  broken  stone,  6.43. 
Consistency  of  mortar,  plastic. 
Age,  lyear  8  months  15  days. 
Set  in  mold  63  hours,  in  water  3  months  10  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  22  days. 
Weight  per  cubic  foot,  144.02  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  6". 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

CompreS' 
aion. 

Set. 

Poundt, 

14, 496 

28,992 

43,488 

57.984 

86, 976 

U5,968 

144,960 

173,952 

202.944 

231,936 

260,928 

289.920 

318.912 

347,904 

376.806 

405,888 

406,000 

484,880 

463, 872 

537. 000 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

Jneh. 

0. 

.0001 
.0002 
.0005 
.0010 
.0016 
.0022 
.0030 
.0039 
.0052 
.0063 
.0082 
.0102 
.0122 
.0155 
.0187 

Ineh, 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0005 
.0008 
.0012 
.0018 
.0024 
.0034 
.0042 
.0056 
.0080 
.0099 

E  =  2,778.000. 

jE--^  2,647,000. 

E  — 1,613,000. 

First  crack. 
Ultiiuate  strength. 

3,000 
3,200 
3,704 

.0231 
.0285 

.0132 
.0174 

No.  9998. 
Marks,  92. 

Composition:  Empire  cement,  1;  sand,  2;  broken  stone,  6.43. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  16  days. 
Set  in  mold  63  hours,  in  water  3  months  9  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  144.29  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Persqnare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Ineh. 

Ineh. 

14.412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0002 

0. 

43,236 

300 

.0005 

.0001 

57,648 

400 

.0007 

.0002 

86,472 

600 

.0013 

.0003 

B=2,500,000. 

115,290 

800 

.0021 

.0007 

144.  120 

1,000 

.0033 

.0011 

\E=2,045,000. 

172,  944 

1,200 

.0043 

.0016 

201,768 

1,400 

.0060 

.0024 

E= 1,163,000. 

230, 592 

1,600 

.0082 

.00:{7 

259.416 

1,800 

.0112 

.0057 

28H,  240 

2,000 

.0145 

.0080 

4 

317,  064 

2,200 

.0175 

.0099 

345. 888 

2,400 

.0200 

.0113 

374, 712 

2,600 

.  0231 

.0131 

40a,  536 

2,800 

.0267 

.0160 

425,200 

2,950 

.0490 

Ultimate  strength. 
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No.  10002. 
Marks,  87. 

Composition:  Empire  cement,  1^  sand,  3;  broken  stone,  8.03. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  17  days. 
Set  in  mold  69  hours,  in  water  3  months  10  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  141.21  pouuds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

P«r  Bonaie 
inon. 

Compree- 
slon. 

Set. 

Pounds. 

14,582 

29,064 

43,596 

58, 128 

87,192 

116, 256 

145, 320 

174,384 

203,448 

282,512 

261,576 

290,640 

819,704 

346,768 

377,832 

406,896 

419,500 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2.200 

2.400 

2,600 

2,800 

2.887 

Ineh. 

0. 

.0002 
.0004 
.0006 
.0012 
.0019 
.0028 
.0038 
.0051 
.0067 
.0087 
.0115 
.0149 
.0207 
.0280 
.0380 

Inch. 

0. 

0. 

.0001 
.0001 
.0003 
.0006 
.0010 
.0014 
.0020 
.0028 
.0039 
.0060 
.0083 
.0127 
.0184 
.0263 

TnitUlload. 

E= 2,778,000. 
^E=2,500,000. 
Ie=1,351,000. 

Tirai  orack. 
Ultimate  strength. 

No.  10006. 
Marks,  90. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  8.33. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  21  days. 
Set  in  mold  69  hours,  in  water  3  months  12  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  141.24  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bomarka. 

Total. 

Per  Bonare 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

14, 448 

28,896 

43,344 

57,792 

86,088 

115, 584 

144,480 

173, 376 

202.272 

228, 000 

281,168 

260, 064 

288,060 

317, 856 

846,752 

872,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1.400 

Ineh. 

0. 

.0003 
.0006 
.0010 
.0020 
.0033 
.0018 
.0074 
.0098 

Inch. 

0. 

0. 

.0002 
.0004 
.0009 
.0017 
.0027 
.0044 
.0062 

Initial  load. 

E=2.273.000. 
E=1,H3,000. 

First  oraok. 
Ultimate  strength. 

1,600 
1.800 
2,000 
2,200 
2,400 
2,578 

.0129 
.0163 
.0203 
.0243 
.0274 

.0083 
.0108 
.0138 
.0168 
.0189 
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No.  10010. 

Marks,  93. 

Composition:  Empire  cement,  1;  sand,  3;  broken  stone,  8.58. 

Consistency  of  mortar,  excess. 

A|^e,  1  year  8  months  14  days. 

Set  in  mold  03  hours,  in  water  3  months  7  days;  buried  in  sand  1 

year  1  mouth  10  days;  in  air  3  months  23  days. 
Weight  per  cubic  foot,  143.83  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  gaaged  length. 

Bemarka. 

TotaL 

Peraqnare 

iDCQ. 

Comprea* 
aion. 

Set. 

Poundt. 

14,484 

28,968 

43,452 

57.936 

86,904 

115, 872 

144, 840 

irJ,808 

202,776 

231,744 

260,712 

275,000 

289,680 

314,500 

Poundt. 

100 

200 

800 

400 

600 

800 

1,000 

1.200 

1,400 

1,600 

1,800 

Jneh. 

0. 

.0001 
.0004 
.0006 
.0015 
.0031 
.0054 
.0080 
.0120 
.0159 
.0214 

Inch. 

0. 

0. 
.0001 
.0002 
.0006 
.0015 
.0030 
.0048 
.0078 
.0106 
.0140 

iDitialload. 

E  =  2,778,000. 
E  =  1,875,000. 

Firat  oiaok* 

2.000 
2,171 

.0275 
.0375 

.0193 

Ultimate  strength. 

Ko.  10014. 

Marks,  88. 

Comi>osition:  Empire  cement,  1;  sand,  4;  broken  stone^  10.71. 

Consistency  of  mortar,  dry. 

Age,  1  year  8  months  14  days. 

Set  in  mold  65  hours,  in  water  3  months  10  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  139.57  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5'^ 


Applied  loada. 

In  gaaged  length. 

Bemarka. 

Total. 

Per  square 
inoh. 

Compres- 
sion. 

Set. 

Pounda. 

14,472 

28,944 

43,416 

57,888 

86,832 

115, 776 

144, 720 

173.664 

202,608 

231,552 

260.496 

285,000 

289,440 

300.100 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

l.OtO 

1,800 

Inch. 
0. 

.0001 
.0004 
.0007 
.0015 
.0025 
.0036 
.0057 
.0084 
.0121 
.0192 

Inch. 

0. 

0. 

0. 
.0001 
.0005 
.0009 
.0014 
.0026 
.0044 
.0074 
.0129 

Initial  load. 

E  =  2,500,000. 
E  =  2,045,000. 

First  crank. 
Ultimate  strength. 

2,000 
2,074 

.atoo 

.0570 

.0220 
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No.  10018. 

Marks,  91. 

Gomposition :  Empire  cement,  1}  sand,  4;  broken  stone,  10.71. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  20  days. 

Set  in  mold  66  hours,  in  wat^er  3  months  9  days;  boried  in  sand  1 

year  1  month  10  days,  in  air  3  months  28  days. 
Weight  per  cnbic  foot,  141.08  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5''. 


Applied  loftds. 

In  gauged  length. 

Remarks. 

TotaL 

Per  eqnare 
inco. 

Compres- 
sion. 

Set. 

Pounds. 

14,448 

28,896 

43,:)44 

57,792 

88.688 

115,584 

144,480 

173, 376 

202,272 

231,168 

260,064 

288,960 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1.600 

1,800 

2.000 

Inch. 

0. 

.0002 
.0005 
.0010 
.0025 
.0045 
.0080 
.0118 
.0156 
.0209 
.0289 
.0400 

Inch. 

0. 

0. 

.0002 
.0605 
.0014 
.00-28 
.0052 
.0082 
.0110 
.0153 
.0215 

luilial  load. 

m 

E^  2,273,000. 
E= 1,607,000. 
First  crack. 

Ultinialu  Hiren«;th. 

No.  10022. 

Marks,  94. 

Composition:  Empire  cement,  1;  sand,  4;  broken  stone,  10.97. 

Consistency  of  mortar,  excess. 

Age,  1  year  8  months  14  days. 

Set  in  mold  89  hours,  in  water  3  months  7  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  23  days. 
Weight  per  cubic  foot,  139.20  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total. 

Per  squure 
incn. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,532 

100 

0. 

0. 

Initial  load. 

20,064 

200 

.0005 

.0002 

43, 596 

300 

.0013 

.0009 

58,128 

400 

.0024 

.0016 

87.192 

600 

.0060 

.0043 

£=1,471,000. 

116, 256 

800 

.0108. 

.0084 

145.320 

1,000 

.0:67 

.0130 

E— 1,216,000. 

174, 384 

1,200 

.  0225 

.0176 

First  crack. 

203,448 

1,400 

.0291 

.0225 

232,512 

1,600 

.0430 

.0312 

2;^5, 900 

1,023 

Ultimate  strength. 
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Ko.  10026. 
Marks,  95. 

GoiDpositioQ :  Ohampion  cement,  1;  sand,  1;  broken  stone,  5. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  9  days. 
Set  in  mold  87  hoars,  in  water  3  months  7  days,  buried  in  sand  1 

year,  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  143.43  pounds. 
Sectional  area,  145.20  square  inches* 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  saaare 
incu. 

Coraprea- 
sion. 

Set. 

Pounds. 

14.520 

20,040 

43,560 

58,080 

87,120 

116, 160 

145,200 

174, 240 

203,280 

232,320 

261,360 

200,400 

810, 440 

348,480 

377,  520 

406. 560 

456,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,(00 

1.800 

2.000 

2,200 

2,400 

2,600 

2.800 

8,140 

IfUih. 

0. 

.0001 
.0004 
.0007 
.0013 
.0022 
.0032 
.0046 
.0063 
.0061 
.0107 
.01.35 
.0166 
.0102 
.0236 
.0280 

Inch. 

0. 

0. 

.0001 
.0001 
.0003 
.0008 
.0013 
.0021 
.0033 
.0044 
.0061 
.0082 
.0103 
.0123 
.0155 
.0100 

Initial  load. 

E =2,600.000. 
E =2,368,000. 
E=l, 471,000. 

First  crack. 
TTItimate  strength. 

No.  10030. 
Marks,  98. 

Composition:  Ohampion  cement,  1;  sand,  1;  broken  stone,  4.79. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  8  days. 
Set  in  mold  87  hours,  in  water  3  months  6  days;  buried  in  sand  1 

year  L  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  143.22  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  6'\ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Persqaare 
incn. 

Coinprea- 
siou. 

Set 

Pounds. 

Pounds. 

Ineh, 

Inch. 

14, 532 

100 

0. 

0. 

Initial  load. 

20.064 

200 

.0001 

a 

43,596 

300 

.0003 

0. 

58,128 

400 

.0006 

.0001 

87,102 

600 

.0013 

.0002 

E=2,273.000. 

116, 256 

800 

.0022 

.0007 

145. 320 

1,000 

.0035 

.0015 

^E=2,2,')0,000. 

174.384 

1,200 

.0048 

.0023 

203, 448 

1,400 

.0070 

.0036 

Er^- 1,282,000. 

232,512 

1,600 

.0093 

.0051 

261. 576 

1.800 

.0110 

.0068 

200.640 

2,000 

.0153 

.0004 

4 

810, 704 

2.200 

.0105 

.0122 

348,768 

2,400 

.0244 

.0164 

First  crack. 

377, 832 

2,600 

.0310 

.0212 

406,806 

2.800 

.0364 

.0260 

413,600 

2.846 

TTItimate  strength. 
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Ko.  10034. 
Marks,  101. 

Composition:  Ghampion  cement,  1;  sand,  1;  broken  stone,  5.11. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  7  days. 
Set  in  mold  87  hours,  in  water  3  months  5  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  18  days. 
Weight  per  cubic  foot,  143.04  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sanare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Poundt, 

Ineh. 

Ineh, 

14.412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

0. 

0. 

43,2:^6 

3U0 

0. 

0. 

67,648 

400 

.0002 

0. 

86,472 

600 

.0007 

0. 

E  =  3,671,000. 

115,296 

800 

.0018 

.0003 

144.120 

1,000 

.0033 

.0012 

E  — 2,143,000. 

172,944 

1,200 

.0056 

.0028 

201,768 

1,400 

.ooa3 

.0045 

230,592 

1,600 

.0113 

.0067 

259, 416 

1,800 

.0147 

.0092 

288,240 

2.000 

.0186 

.0121 

First  crack. 

317,064 

2,200 

.0235 

.0158 

845,888 

2,400 

.0292 

.0204 

403,600 

2,800 

Ultimate  strength. 

No.  10038. 
Marks,  96. 

Composition:  Champion  cement,  1;  sand,  2;  broken  stone,  7.14. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  19  days. 
Set  in  mold  93  hours,  in  water  3  months  6  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  29  days. 
Weight  per  cubic  foot,  143.86  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Per  square 
incn. 

CompreS' 
sion. 

Set. 

Pound8, 

14,424 

28,848 

43,272 

57, 696 

86,544 

115, 392 

144,240 

173, 088 

201, 936 

230, 784 

144,240 

14,424 

259, 632 

288,480 

317, 328 

346, 176 

375, 024 

403.872 

Poundt. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

1,000 

100 

1,800 

2,000 

2,200 

2.400 

2,600 

2.800 

Ineh. 

0. 

.0001 
.0003 
.0006 
.0012 
.0019 
.  0028 
.0040 
.0056 
.0075 

Ineh, 

0. 

0. 

0. 

.0002 
.0004 
.0008 
.0012 
.0018 
.0026 
.0038 

IniUal  load. 

E  =  3,125,000. 
E= 2,812,000. 

B= 1.724.000. 

Rested  under  this  load  16  hours. 

First  crack. 
Ultimate  strength. 

.0052 
.0059 
.0071 
.0105 
.0150 
.0214 

.0006 
.0116 
.0162 
0219 
.0301 
.0550 
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No.  10042. 

Marks,  09. 

Composition:  Ghampion  cemoiit,  1;  8<iucl,  2;  broken  stono,  7.25. 

Consistency  of  mortar,  plastic. 

Age,  1  year  8  months  13  days. 

Set  in  mold  03  boars,  in  water,  3  months  5  days;  buried  in  sand  1 

year  1  month  LO  days,  in  air  3  months  24  days. 
Weight  per  cubic  foot,  143.20  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Ilomarks. 

Total. 

Per  sanare 
incn. 

Compres-  '       q^a 

Pounds. 

14,472 

28,944 

43,416 

57.888 

86,832 

115, 776 

144,720 

173.664 

202,608 

231,552 

260,496 

289.440 

818,384 

851,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2.200 

2,429 

Inch. 

0. 

.0001 
.0003 
.0006 
.0013 
.0025 
.0040 
.0062 
.0098 
.0138 
.0179 
.0235 
.0322 

Inch. 
0. 
0. 

.0001 
.0001 
.0004 
.OUll 
.0019 

.oo;i8 

.0058 
.OUHO 
.0120 
.Ol«7 
.0235 

Initial  load. 

E=2,778,000. 
E =2,143,000. 

First  orack. 
TTltimate  strength. 

No.  10046. 
Marks,  102. 

Composition:  Champion  cement,  1;  sand,  2;  broken  stone,  6.02. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  5  days. 
Set  in  mold  69  hours,  in  water  3  months  4  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  18  days. 
Weight  per  cubic  foot,  141.17  pounds. 
Sectional  area,  144.12  square  inches. 
Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

'   Eemarks. 

Total. 

Per  sqnare 
Inon. 

Compres- 
sion. 

Set. 

Pounds. 

14,412 

28,824 

43.236 

57,648 

86,472 

115,296 

144,120 

172,944 

Ml,  768 

280,592 

259,416 

288,240 

800,900 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,2<K> 

1,400 

1,600 

1,800 

2,000 

1,150 

Inch. 

0. 

.0001 
.0006 
.0013 
.0032 
.0059 
.0096 
.0135 
.0186 
.0245 
.0324 
.0408 

Inch. 

0. 

0. 

.0001 
.0006 
.0019 
.0039 
.0069 
.0100 
.0140 
.0180 
.02.'^ 
.0324 

Initial  load. 

£=--1,923,000. 
E=l,667,000. 
I'irst  craok. 

Ultimate  strength. 
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1^0.  10050. 
Marks,  97. 

Composition:  Ghampiou  cement,  1;  sand,  3;  broken  stone,  9.50. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  12  days. 
Set  in  mold  89  hoars,  in  water  3  months  6  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  22  days. 
Weight  per  cnbic  foot,  139.81  ponnds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5'', 


Applied  loads. 

Ib  gauged  length. 

Remarks. 

Total. 

Per  sanare 
incn. 

Compres- 
sion. 

Set. 

Poundi. 

14.508 

20,016 

43,524 

6S,  032 

87, 048 

116.064 

145,080 

174, 096 

203, 112 

231,000 

Poundt. 

100 

200 

dOd 

400 

600 

800 

1,010 

1,200 

1,400 

1,591 

Ineh. 

0. 

.0005 
.0012 
.0021 
.0050 
.0090 
.0147 
.0234 
.0334 
.0522 

Ineh. 

0. 

.0002 
.0007 
.0012 
.  0035 
.0068 
.0113 
.0185 
.0267 

Initial  load. 

E  =  1,067,000. 
First  crack. 

Ultimati^  strength. 

Ko.  10054. 
Marks,  100. 

Composition:  Champion  cement,  1;  sand,  3;  broken  stone,  9.78. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  8  days. 
Set  in  mold  89  hours,  in  water  3  months  5  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  19  days. 
Weight  per  cubic  foot,  140.91  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounda. 

14.532 

29,064 

43.596 

68,128 

87.192 

116,256 

115,320 

170,000 

174,384 

203,448 

228,300 

Pounds. 
100 
200 
300 
400 
6U0 
800 
1,000 

Ineh. 

0. 

.0006 
.0016 
.00?9 
.0076 
.  0139 
.0227 

Ineh. 

0. 

.0002 
.0010 
.0020 
.0058 
.0110 
.0184 

Initial  load. 

E  =  1,389,000. 

E-    1,048,000. 
First  orack. 

Ultimate  strength. 

1,200 
1.400 
1,571 

.0334 
.0487 

.0275 
.0402 
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No.  10058. 
Marks,  103. 

Composition:  Champion  cement,  1;  sand,  3;  broken  stone,  9. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months  2  days. 
iSet  in  mold  65  hours,  in  water  3  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  139.15  pounds. 
Sectional  area,  145.32  square  inches. 
Guaged  length,  5'^ 


Applied  loads. 

Id  gauged  length. 

Semarks. 

Total. 

Per  aqaare 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
14, 582 
29  064 
43.596 
58. 128 

72.  mo 

87, 102 
101,724 
116,256 
130,788 
145,320 
159, 852 
192,400 

Pound*, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,324 

Ineh. 
0. 

.0018 
.0044 
.00S5 
.0131 
.0175 
.0235 
.0288 
.0:i48 
.0464 
.0553 

Inch, 

0. 

.0014 
.008? 
.0072 
.0112 
.0150 
.0204 
.0257 
.0166 
.0410 
.0492 

Initial  load 

First  crack  E  =^1.000,000. 

Ultiniate  strength. 

No.  10062. 
Mnrks,  104. 

Composition:  Champion  cement,  1;  sand,  1;  broken  stone,  3.90. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months  2  days. 
Set  in  mold  63  hours,  in  water  3  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  143.23  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  lengthy  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set 

Pounds. 

Pounds. 

Inch. 

Inch, 

14.388 

100 

0. 

0. 

Initial  load. 

28,776 

200 

.0002 

0. 

43,164 

300 

.0005 

.0001 

57,552 

400 

.0007 

.0001 

86,828 

600 

.0012 

.0003 

B=2,600,000. 

115, 104 

800 

.0017 

.0002 

143,880 

1,000 

.0023 

.0006 

B— 2,500,000. 

172,656 

1,200 

.0029 

.0007 

201, 432 

1,400 

.0036 

.0009 

E=2.174,000.  , 

230,208 

1,600 

.0043 

.0011 

258,984 

1,800 

.0050 

.0014 

287,760 

2,000 

.0060 

.0019 

1 

316, 536 

2,200 

.0071 

.0025 

345. 312 

2,400 

.0081 

.0031 

874,088 

2,600 

.0096 

.0040 

402.864 

2,800 

.0109 

.0045 

431,640 

3.000 

.0127 

.0054 

460.416 

3.200 

.0156 

.0075 

489,  192 

8,400 

.0184 

.0091 

First  oraok. 

517.968 

8,600 

.0207 

.0106 

546,000 

8,796 

intimate  strength. 

490 


CONCRETE   CUBES. 


No.  10063. 
Marks,  104a, 

Composition:  Ghampion  cement,  1;  sand,  1;  broken  stone,  3.00. 
Consistency  of  mortar,  dry. 
Age,  1  year  5  months  12  days. 
Set  in  mold  63  hours,  in  cool  cellar  1  year  4  months  14  days,  in  air 

26  days. 
Weight  per  cubic  foot,  140.56  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poxmda. 

14,412 

28,824 

43,236 

57,648 

72,060 

86,472 

100,884 

115,296 

129,708 

144.120 

158,532 

172,944 

187,  356 

201,768 

216,180 

230,592 

245,004 

259,416 

273,828 

288,240 

302,652 

310,000 

817,064 

831,476 

345,888 

898,000 

Pounds, 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

2,100 

Inch, 

0. 

.0003 
.0005 
.0007 
.0010 
.0014 
.0017 
.0021 
.0025 
.0029 
.0034 
.0030 
.0045 
.0052 
.0062 
.0068 
.0079 
.0087 
.0100 
.0110 
.0127 

Inch. 

0. 

.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0007 
.0009 
.0010 

Initial  load. 

E= 2,778,000. 
E=:  2,808,000. 

|e— 1,351,000. 

First  crack. 
TTltimate  strength. 

.0014 

.0021 

.0029 

.0040 

.0054 

2,200 
2.300 
2,400 
2,762 

.0140 
.0164 
.0178 

.0075 

.0102 

1 
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No.  10066. 
Marks,  107. 

Composition:  Ghampion  cemont,  1;  sand,  1;  broken  stone,  4.16. 
Consistency  of  mortar,  plastic. 
Age,  1  year  G  montbs  26  days. 
Set  in  mold  63  hours,  in  water  3  months  3  days^  buried  in  sand  1  year 

1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  142.28  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  jcaaged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Ineh. 

14, 520 

100 

0. 

0. 

Initial  load. 

29.040 

200 

.0001 

0. 

43,660 

300 

.0003 

0. 

58,080 

400 

.0U05 

.0001 

72,600 

600 

.0007 

.0001 

87,130 

600 

.0009 

.0002 

K=r3,.')71,000. 

101, 64U 

700 

.0012 

.0003 

116. 160 

800 

.0013 

.0003 

130,680 

900 

.0016 

.0004 

145,200 

I.OIM) 

.0018 

.0005 

E-3.461,000. 

159.720 

1,100 

.0021 

.0007 

• 

174, 240 

1.200 

.0025 

.0008 

188,760 

1,300 

.0030 

.0010 

20:^,208 

1,400 

.  0033 

.0012 

217,800 

1,500 

.0038 

.0013 

K=  1,724,000. 

232, 320 

1.600 

.0042 

.0014 

240,840 

1,700 

.0050 

.0016 

261, 360 

1,H00 

.0056 

.0020 

275,880 

1,900 

.0001 

.0024 

290,400 

2,U00 

.0070 

.0028 

# 

804,920 

2. 1U0 

.0079 

.0033 

319,440 

2,200 

.  0  »87 

.0037 

333,960 

2.300 

.0006 

.0042 

348,480 

2,400 

.0105 

.0050 

860,000 
363,000 

First  crack. 

2,600  " 

."oiie"' 

.0056*' 

^^       V  «h   V^  ^P        m^  ^    ^^V^ir^V^HV 

877, 620 

2,600 

.0127 

.0002 

892,040 

2,700 

.0141 

.0072 

406,560 

2,800 

.0153 

.0080 

421.080 

2,000 

.0174 

.0097 

435,600 

3,000 

.0207 

.0122 

476,000 

3,278 

Ultimate  strength. 

492 


CONCRETE  CUBES. 


No.  10070. 
Marks,  110. 

Compositiou :  Champion  cement,  1;  sand,  1;  broken  stone,  4.20. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months. 
Set  in  mold  63  hoars,  in  air  3  months  2  days^  bnried  in  sand  1  year 

1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  142.36  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

For  sqaare 
inch. 

Comprea* 
aion. 

Set. 

Pounds, 

14,412 

28,824 

48,236 

57,648 

86, 472 

116,296 

144, 120 

172,944 

201,768 

23U,  592 

259. 416 

288,240 

885,600 

Pound*. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,675 

Ineh. 

0. 

.0002 
.0005 
.0009 
.0018 
.0030 
.0049 
.0008 
.0090 
.0128 
.0200 
.0247 

Ineh. 

0. 

0. 

0. 

.0002 
.0007 
.0013 
.0026 
.0038 
.0052 
.0081 
.0151 
.0187 

Initial  load. 

E=2, 273,000. 
E  =  1,960,000. 

First  crack. 
Ultimate  strength. 
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No.  10074. 
Marks,  105. 

Gompositiou :  Ghampiou  cement,  1;  sand,  2]  broken  stone,  5.18. 
Gonsisteucy  of  mortar,  dry. 
Age,  1  year  6  months  26  days. 
Set  in  mold  69  hoars,  in  water  3  months  3  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  141.01  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

• 

Kemarks. 

TotaL 

Per  square 
inch. 

CumpreS' 
sion. 

Set. 

Pounds, 

Pound*. 

Ineh. 

Inch. 

14,412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0001 

0. 

43, 236 

300 

.0002 

0. 

57,648 

400 

.0005 

.0001 

72,060 

500 

.0008 

.0001 

86,472 

600 

.0010 

.0002 

E  1^3,125,000. 

100.884 

700 

.0012 

.0003 

115,296 

800 

.0015 

.0004 

129,708 

000 

.0018 

.0005 

144,120 

1,000 

.0022 

.0006 

B  =2,812.000. 

158,532 

1,100 

.0026 

.0009 

172, 944 

1,200 

.0032 

.0012 

187,356 

1,3'K) 

.0036 

.0012 

201,768 

1,400 

.0041 

.0014 

216, 180 

1,500 

.0048 

.0018 

E  =  1,389,000. 

230,592 

1,600 

.0055 

.0020 

245,004 

1,700 

.0062 

.0025 

259,416 

1,800 

.0070 

.0029 

273,828 

1,900 

.0083 

.0037 

288.240 

2,000 

.0095 

.0043 

302, 652 

2,100 

.0107 

.0U54 

317, 064 

2,200 

.0126 

.0066 

831,476 

2,300 

.0148 

.0083 

345,888 

2,400 

.0175 

.0102 

360,000 
860, 300 

First  oraok. 

2,'6o6'* 

*62i9" 

.0138*  * 

^    CS^W    ^/A^*%^ah9 

374, 400 

2,598 

Ultimate  strength. 
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No.  10078. 
Marks,  108. 

Composition:  Champion  cement,  1;  sand,  2;  broken  stone,  6.08. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months  I  day. 
Set  in  mold  69  hours,  in  water  3  months  2  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cubic  foot,  141.04  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  6''. 


1 


Applied  loads. 

In  ganged  length. 

• 

Bemarks. 

Total. 

Per  square 
iQuh. 

Comprea- 
sion. 

1 

Set. 

Pounds. 

14,424 

28,848 

43,272 

57,696 

86,544 

115, 392 

144, 240 

173, 088 

201, 936 

280,784 

259,632 

288,480 

317,328 

346,176 

Founds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Ineh. 

0. 

.0002 
.0005 
.0009 
.0016 
.0026 
.0037 
.0051 
.0070 
.0094 
.0121 
.0167 
.0238 
.0380 

Ineh, 

0. 

0. 

.0001 
.0002 
.0006 
.0011 
.0016 
.0024 
.0035 
.0051 
.0073 
.0103 
.0157 

Initial  load. 

E =2,500,000. 

^E =2,143.000. 

E= 1,163,000. 

First  craok. 
Ultiniatu  Mlrongth. 

No.  10082. 
Marks,  111. 

Composition:  Champion  cement,  1;  sand,  2;  broken  stone,  6.18. 
Consistency  of  mortar,  excess. 
Age,  1  year  8  months. 
Set  in  mold  93  hours,  in  water  3  months  1  day;  buried  in  sand  1  year 

1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  141.91  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loads. 

^  R^^uffod  length. 

Kemarks. 

Total. 

For  sq  nare 
inon. 

Compres- 
sion. 

Sot. 

Pounds, 

14,532 

29,064 

43, 596 

58,128 

87, 192 

116. 256 

145,320 

174.384 

203,448 

232, 512 

261, 576 

290,640 

310,000 

Pounds, 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1.400 

.  1,600 

1,800 

2,000 

2,133 

Ineh, 

0. 

.0005 
.0010 
.0015 
.0029 
.0046 
.0070 
.0101 
.0134 
.0172 
.0221 
.0250 

.  0212 

Ineh. 

0. 

.0001 
.0004 
.0008 
.0016 
.  0029 
.0044 
.0096 
.0091 
.0120 
.0160 
.0161 

Initial  load. 

E= 1,923,000. 
E= 1,731,000. 

First  crack. 

]  Anomalous  behavior  of  micrometer  attributed 
\    to  local  yielding  of  the  specimen, 
j Ultimate  strength. 
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No.  10086. 
Marks,  106. 

Composition:  Champion  cement,  1;  sand,  3;  broken  stone,  8.03. 
Consistency  of  mortar,  dry. 
Age,  1  year  6  months  27  days. 
Set  in  mold  66  hours,  in  water  3  months  4  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  138.87  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5/* 


Applied  loads. 

In  ganged  length. 

Et  marks. 

Total. 

Per  square 

iUOD. 

Coropres- 
aion 

Set. 

Paundt, 

14,496 

28,992 

48,488 

57,984 

72,480 

86,976 

101,472 

116,968 

180,464 

144,960 

159,456 

173.052 

188,448 

189,000 

202,944 

217,440 

218.200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,0U0 

1,100 

1,200 

1,800 

Inch, 
0. 
.0002 

.0005 
.0010 
.0016 
.0025 
.0036 
.0050 
.0071 
.OOM 
.0132 
.0172 
.0211 

Inch, 
u. 

0. 
.0001 
.0003 
.0008 
.0012 
.0019 
.0029 
.0043 
.0061 
.0093 
.0129 
.0162 

Initial  load. 

B  =  1,923,000. 

E  =  1,364,000. 

First  orack. 
Ultimate  strength. 

1,400 
1,  500 
1,505 

.0273 
.0155 

.0217 
.0389 

1 

No.  10090. 
Marks,  109. 

Composition:  Ghampion  cement,  1;  sand,  3;  broken  stone,  8.18. 
Consistency  of  mortar,  plastic. 
Age,  1  year  8  months. 
Set  in  mold  65  hours,  in  water  3  months  3  days^  buried  in  sand  1 

year  1  month  10  days;  in  air  3  months  14  days. 
Weight  per  cubic  foot,  139.01  pounds. 
Sectional  area,  147.01  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  saiiare 
incn. 

Compres- 
sion. 

Set. 

Pounds, 

14,701 

29,402 

44, 103 

58,804 

73,505 

88.206 

102,907 

117.608 

132. 309 

147,010 

161,711 

176,412 

210,400 

PifundM. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,431 

Inch. 

0. 

.0004 
.0010 
.0020 
.0033 
.0047 
.0066 
.0008 
.0115 
.0151 
.0199 
.0205 

Jneh. 

0. 

.0001 
.0005 
.0012 
.0021 
.0031 
.0045 
.0071 
.0085 
.0115 
.0156 
.0213 

Initial  load. 

£  =  l,662,00a 
First  crack. 

Ultimate  strength. 

496 


CONCRETE  CUBE& 


Ko.  10094. 
Marks,  112. 

Gomposition :  Champion  cement,  1;  sand,  3;  broken  stone,  8.65. 
Gonsistency  of  mortar,  excess. 
Age,  1  year  8  months. 
Set  in  mold  89  hours,  in  water  3  months  1  day;  burled  in  sand  1  year 

1  month  10  days,  in  air  3  months  16  days. 
Weight  per  cnbic  foot,  139.65  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sonare 
inch. 

Compres- 
sion. 

Set. 

Pounds, 

14,448 

28,896 

43,344 

57, 792 

72,240 

86.688 

101, 136 

115, 584 

130, 032 

144, 480 

158,028 

179,600 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,243 

Inch. 

0. 

.0011 
.0025 
.0049 
.0079 
.0120 
.0176 
.0231 
.0306 
.0390 
.0477 

Inch. 

0. 

.0009 
.0020 
.0039 
.0065 
.0101 
.0150 
.0202 
.0270 
.0347 
.0428 

Initial  bad. 

K  =  1,316.000. 
First  crack. 

Ultimate  strongtb. 

No.  10098. 
Marks,  113. 

Gomposition:  Buffalo  Portland  cement,  1;  sand,  2;  broken  stone,  6.43. 
Gonsistency  of  mortar,  plastic. 
Age,  1  year  7  months  24  days. 
Set  in  mold  87  hours,  in  water  3  months  1  day;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  141.07  pounds 
Sectional  area,  144.96  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,496 

28,992 

48,488 

57,984 

72,480 

86,976 

101, 472 

115,968 

130,464 

144,960 

159, 456 

173, 952 

188. 448 

202,044 

217,440 

231, 936 

246,432 

280,928 

275,424 

303,800 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2.096 

Inch, 
0. 

.0001 
.0003 
.0007 
.0012 
.0015 
.0019 
.0025 
.0031 

,(m% 

.0045 
.0054 
.0064 
.0079 
.0095 
.0114 
.0140 
.0177 
.0248 

Inch, 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0005 
.0009 
.0011 
.0015 
.0019 
.0026 
.0032 
.0042 
.0053 
.0067 
.0088 
.0115 
.0180 

Initial  load. 
E  =  2, 083, 000. 

• 

E»  1,956.000. 

First  crack. 
Ultimate  atrongth. 
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No.  10105. 
Marks,  115. 

Composition:  Buffalo  Portland  cement,  1;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  26  days. 
Set  in  mold  89  hours,  in  water  3  months;  buried  in  sand  1  year  1 

month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  127.82  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gaaged  length. 

Bemarks. 

Total. 

Per  square 
iucn. 

Compres- 
siou. 

Set. 

Founds. 

14,448 

28.896 

43,344 

67,792 

86.688 

115,584 

144, 480 

173,  376 

202.  272 

231, 168 

260.004 

288,300 

PoundM. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

1,995 

Jneh. 

0. 

.0003 
.0008 
.0013 
.0024 
.0038 
.0053 
.0068 
.0088 
.0112 
.0156 
.0220 

Ineh. 

0. 

0. 

.0001 
.0001 
.0005 
.0011 
.0017 
.0025 
.0038 
.0054 
.0085 

Tnitial  load. 

E— 1,316.000. 
E  =  1,250.000. 

Ultimate  strength. 

No.  10109. 
Marks,  116. 

Composition:  Buffalo  natural  cement,  1;  sand,  1. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  23  days. 
Set  in  mold  93  hours,  in  water  2  months  29  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  10  days. 
Weight  per  cubic  foot,  130.07  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqoare 
iucli. 

Compres- 
sion. 

Set. 

Poundt. 

Poundt. 

Jneh. 

Jneh. 

14, 556 

100 

0. 

0. 

Initial  load. 

29,112 

200 

.0002 

0. 

43,668 

300 

.0006 

0. 

58.224 

400 

.0009 

0. 

87,  336 

600 

.0016 

.0001 

E  — 1,667,000. 

116, 448 

800 

.0026 

.0002 

145,560 

1,000 

.0036 

.0005 

^E  =  1,452,000. 

174, 072 

1,200 

.0046 

.0008 

203. 784 

1, 400 

.0058 

.0013 

E  =  1,389,000. 

232.896 

1,600 

.0073 

.0020 

262. 008 

1,800 

.0084 

.0024 

291,  120 

2,000 

.0100 

.0033 

320.  232 

2,200 

.0116 

.0044 

349,  344 

2,400 

.  0131 

.0053 

87K,456 

2,600 

.0153 

.0068 

407.568 

2.800 

.0181 

.0090 

436,680 

3,000 

.0207 

.0107 

465,  792 

3,200 

.0242 

.0133 

494, 904 

3,400 

.0288 

.0168 

506,400 

3,479 

Ultimate  strength. 
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No.  10113. 
Marks,  119. 

Composition:  Buffalo  natural  cement,  1;  sand,  1. 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  25  days. 
Set  in  mold  69  hours,  in  water  2  months  28  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  127.75  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

• 

Total. 

Per  aqnare 
inoh. 

Compres- 
sion. 

Set. 

• 

Pounds. 

14,424 

28,848 

43,272 

67,696 

86,644 

116.392 

144,240 

173,088 

201, 936 

230,784 

269,632 

288,480 

317, 328 

346,176 

875,024 

403,100 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

•  1,400 

1.600 

1.800 

2,000 

2,200 

2.400 

2,600 

2,796 

Inch. 

0. 

.0001 
.C004 
.0006 
.0010 
.0017 
.0026 
.0037 
.0047 
.0061 
.0073 
.0093 
.0111 
.0138 
.0179 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0004 
.0007 
.0013 
.0017  . 
.0027 
.0038 
.0066 
.0081 

Initial  load. 

E  =  2,600,000. 
^jE-  1,876,000. 
E— 1,190,000. 

* 

Ultimate  strength. 
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No.  10117. 

Marks,  122. 

Composition:  Bnfifalo  natural  cement,  1;  sand,  1. 

Consistency  of  mortar,  excess. 

Age,  1  year  6  months  20  days. 

Set  in  mold  69  hours,  in  water  2  months  27  days;  buried  in  sand 

1  year  1  month  10  days,  in  air  2  months  10  days. 
Weight  per  cubic  foot,  125.39  pounds. 
Sectional  area,  146.05  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

For  sanare 
incn. 

Compres- 
sion. 

Set. 

Poundt, 

14,605 

29,210 

43, 816 

58,420 

f8,025 

87,630 

102. 235 

116,840 

181,445 

146,050 

160,655 

175,260 

189,865 

204,470 

219, 075 

283,680 

248,285 

262,890 

277,495 

292,100 

306,200 

815, 690 

Pounda. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,800 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

JnoK 
0. 

.0002 
.0004 
.0006 
.0009 
.0012 
.0015 
.0020 

.     .0025 
.0030 
.0036 
.0042 
.0049 
.0058 
.0070 
.0081 
.0098 
.0107 
.0128 
.0149 

Jneh, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0009 
.0011 
.0014 
.0018 
.0024 
.0030 
.0038 
.0050 
.0064 

Initial  load. 

E =2,273,000. 
B— 1.800,000. 

p=833,000. 

First  crack. 
Ultimate  strength. 

2,161 

• 
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l!To.  10121. 
Marks,  117. 

Composition:  Buffalo  natural  cement,  1;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  25  days. 
Set  in  mold  89  honrs,  in  water  2  months  29  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  129.39  pounds. 
Sectional  area,  145.92  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Semarka. 

Total. 

Per  square 
inch. 

Compree- 
sion. 

Set. 

Pound*. 

14, 592 

29,184 

43,776 

58,368 

87,552 

116, 736 

145.920 

175, 104 

204,288 

233,472 

262,656 

291,840 

821,024 

Poundi. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

JntfA. 

0. 

.0002 
.0006 
.0010 
.0019 
.0032 
.OOU 
.0059 
.0080 
.0100 
.0132 
.0201 

Inch, 

0. 

0. 

0. 

0. 

.0002 
.0006 
.0011 
.(K)19 
.0031 
.0043 
.0066 
.0120 

Initial  load. 

E= 1,471,000. 
E= 1,364,000. 
E= 1,042,000. 

Ultimate  strength. 

No.  10125. 
Marks,  120. 

Composition:  Buffalo  natural  cement,  1;  sand,  2. 
Gdnsistency  of  mortar,  plastic. 
Age,  1  year  7  months  23  days. 
Set  in  inold  65  hours,  in  water  2  months  28  days^  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  12  days. 
Weight  per  cubic  foot,  123.46  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

I 

Total. 

Per  square 
inoli. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Ineh. 

Inch. 

14, 472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0002 

0. 

43,416 

800 

.0006 

0. 

57,888 

400 

.0010 

0. 

86,832 

600 

.0022 

.0002 

E  =  1,250,000. 

115,776 

800 

.0036 

.0009 

144,720 

1,000 

.0053 

.0017 

E  =  1,250,000. 

178,664 

1,200 

.0075 

.0030 

202.608 

1,400 

.0105 

.0049 

281,552 

1,600 

.0100 

.0089 

258,000 

1,783 

Ultimate  strength. 
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No.  10129. 
Marks,  123. 

Composition :  Baffalo  nataral  cement,  1;  sand,  2. 
Consistency  of  mortar,  excess. 
Age,  1  year  7  months  25  days. 
Set  in  mold  65  hours,  in  water  2  months  27  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  15  days. 
Weight  per  cubic  foot,  122.15  pounds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqaare 
incn. 

Compres- 
sion. 

Set. 

Poimdi. 

14,556 

29,112 

43,668 

58,224 

72,780 

87,860 

101,892 

116, 448 

131,004 

145,560 

100, 116 

174, 672 

189, 228 

203,784 

218, 340 

232,896 

247, 100 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,698 

Inch. 

0. 

.0004 
.0008 
.0013 
.0019 
.0025 
.0032 
.0041 
.0048 
.0058 
.0070 
.0084 
.0101 
.0119 
.0148 
.0194 
.0270 

Inch, 

0. 

0. 

.0001 
.0002 
.0003 
.0006 
.0008 
.0011 
.0015 
.0020 
.0028 
.0036 
.0047 
.0060 
.0061 
.0114 

Initial  load. 

E=1,2SO,000. 
E=1.184,000. 

Ultimate  strength. 

No.  10133. 
Marks,  118. 

Composition:  Buffalo  natural  cement,  1^  sand,  3. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  25  days. 
Set  in  mold  87  hours,  in  water  2  months  29  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  12  days. 
Weight  i)er  cubic  foot,  122.14  pounds. 
Sectional  area,  146.41  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  nouare 
incn. 

Compres- 
sion. 

Set. 

Pound*. 

14,641 

29,282 

43,928 

58,564 

87,846 

117, 128 

146,410 

160,000 

Pound*. 
100 
200 
300 
400 
600 
800 
1,000 
1,154 

Inch. 

0. 

.0010 
.0022 
.0033 
.0062 
.0099 
.0165 

Inch. 

0. 

.0006 
.0012 
.0019 
.0038 
.0061 
.0109 

Initial  load. 

E= 1.042,000. 
Ultimate  strength. 
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No.  10137. 
Marks,  121. 

Composition:  Buffalo  natural  ceDient,  1^  sand,  3. 
Consistency  of  mortar,  plastic. 
Age,  1  year  7  months  11  days. 
Set  in  mold  63  hours,  in  water  2  months  28  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months. 
Weight  per  cubic  foot,  119.55  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  6", 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotAl. 

Per  sqaare 
in<m. 

Compres- 
sion. 

Set. 

Pounds, 

14,484 

28,968 

43,452 

57,936 

72,420 

86.904 

101, 388 

115,872 

130, 356 

144.840 

Pounds. 
100 
200 
800 
400 
500 
600 
700 
800 
900 
1,000 

Ineh. 

0. 

.0002 
.0007 
.0013 
.0023 
.0040 
.0060 
.0085 
.0118 
.0250 

Ineh. 

0. 

0. 

.0001 
.0004 
.0009 
.0017 
.0030 
.0045 
.0074 
.0186 

Initial  load. 

E  =  1,087,000. 
Ultimate  strength. 

I 


No.  10140. 
Marks,  121  e. 

Composition:  Buffalo  natural  cement,  1;  sand,  3. 
Consistency  of  mortar,  plastic. 
Age,  1  year  5  months  7  days. 
Set  in  mold  63  hours,  in  open  air  covered  with  sacking  and  wet  with 

water  several  times  a  day  for  1  month  28  days,  then  took  weather 

as  it  came  1  year  3  months  6  days. 
Weight  -per  cubic  foot,  120.01  pounds. 
Sectional  area,  146.05  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

*  Remarks. 

Total. 

Per  sqaare 
inch. 

Compres- 
sion. 

Set 

Pounds. 
14.605 
29,210 
43, 815 
58.420 
73,025 
87,630 

101,000 

Pounds, 
100 
200 
300 
400 
500 
600 
692 

Inch. 

0. 
.0010 
.0025 
.0045 
.0079 
.0110 
.0230 

Ineh, 
0. 

.0006 
.0013 
.0029 
.0053 
.0076 
.0179 

Initial  load. 

• 

B  — 736,000. 
Ultimate  strength. 

.-.J 
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No.  10141. 
Mark  8, 124. 

Composition:  Buffalo  natural  cement,  1;  sand,  3. 
Consistency  of  mortar,  excess. 
Age,  1  year  7  months  10  dayn. 
Set  in  mold  63  hours,  in  ^ater  2  months  27  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months. 
Weight  per  cubic  foot,  116.67  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inoD. 

Compres* 
sion. 

Set. 

Pounds. 
14,436 
28,872 
43,308 
67,744 
72, 180 
86,616 
101, 052 
112,100 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
776 

Jneh. 

0. 

.0009 
.0019 
.0035 
.0058 
.0096 
.0174 
.0219 

Inch. 

0. 

.0004 
.0008 
.0017 
.0034 
.0062 
.0123 

Initial  load. 

B=735,000. 
intimate  strength. 

No.  10145. 
Marks,  125. 

Composition :  Empire  cement,  1 ;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  18  days. 
Set  in  mold  69  hours,  in  water  2  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  9  days. 
Weight  per  cubic  foot,  126.94  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch, 

Inch, 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

0. 

0. 

48,200 

800 

.0001 

0. 

57,600 

400 

.0002 

0. 

86,400 

600 

.0007 

0. 

Er=  8,671.000. 

115.200 

800 

.0018 

0. 

144,000 

1,000 

.0018 

0. 

p  =  2,500.000. 

172, 800 

1,200 

.0025 

.0001 

201,600 

1,400 

.0032 

.0001 

E  =  1,028,000. 

230,400 

1,600 

.0038 

.0003 

259,200 

1,800 

.0043 

.0004 

288,000 

2,000 

.0050 

.0006 

( 

316. 800 

2,200 

.0058 

.0008 

845,600 

2,400 

.0066 

.0012 

874,  400 

2,600 

.0074 

.0013 

403,200 

2,800 

.0083 

.0016 

482,000 

3,000 

.0003 

.0019 

460,800 

8,200 

.0106 

.0025 

480,600 

3,400 

.0120 

.0031 

618, 400 

8,600 

.0140 

.0041 

547,200 

3,800 

.0169 

.0050 

661.200 

8,897 

Ultimate  strength. 
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No.  10149. 
Marks,  128. 

Composition:  Empire  cement,  1;  sand,  2. 
Consistency  of  mortar,  plastic. 
Age,  1  year  6  months  22  days. 
Set  in  mold  93  hours,  in  water  2  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  126.05  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

1 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds, 

14,424 

28,848 

43,273 

57,696 

86,5a 

116, 892 

144,240 

173. 088 

201, 936 

230,784 

259,632 

288,480 

317. 328 

346, 176 

375, 024 

403, 872 

432, 720 

461,568 

490, 416 

519,264 

525,800 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

1,800 

2.000 

2.200 

2,400 

2,600 

2.800 

8,000 

3,200 

8,400 

8,600 

3,642 

Ineh. 

0. 

.0002 
.0005 
.0008 
.0014 
.0020 
.0025 
.0031 
.0037 
.0048 
.0051 
.0058 
.0068 
.0076 
.0086 
.0099 
.0112 
.0180 
.0153 
.0192 

Ineh. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0005 
.0007 
.0009 
.0011 
.0016 
.0018 
.0023 
.0027 
.0032 
.0043 
.0055 
.0077 

Initial  load. 

E— 1,923,000. 
E=l,956,000. 
E=2,083,000. 

First  crack. 
Ultimate  strength. 
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No.  10163. 
Marks,  126. 

Composition:  Empire  cement,  1;  sand,  3. 
Consistency  of  mortar,  dry. 
-A^gc*  1  year  7  months  18  days. 
Set  in  mold  65  hours,  in  water  2  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  9  days. 
Weight  per  cubic  foot,  122.07  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

Id  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds, 

Pounds. 

Inch. 

Inch, 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0001 

0. 

43,416 

800 

.0003 

0. 

57,888 

400 

.0006 

0. 

86,832 

600 

.0011 

.0001 

E=2,500,000. 

115,776 

800 

.0018 

.0002 

144.720 

1.000 

.0026 

.0003 

E=l,956,000. 

173.664 

1,200 

.0034 

.0006 

202,608 

1,400 

.0044 

.U009 

E=l,250,000. 

231,552 

1,600 

.0056 

.0013 

260,496 

1,800 

.0073 

.0019    ; 

280,440 

2,000 

.0093 

.0030 

818,384 

2,200 

.0123 

.0047 

347,328 

2,400 

.0175 

.0082 

361,000 

2,494 

Ultimato  strength. 

No.  10161. 
Marks,  127. 

Composition:  Empire  cement,  1;  sand,  4. 
Consistency  of  mortar,  dry. 
Age,  1  year  8  months. 
Set  in  mold  63  hours,  in  water  2  months  26  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  21  days. 
Weight  per  cubic  foot,  119.50  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt, 

14,472 

28,944 

43,416 

67,888 

86,832 

115,776 

144,720 

173,664 

202,608 

231,562 

258,000 

Poundt. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,782 

Inch. 

0. 

.0000 
.0001 
.0002 
.0008 
.0017 
.0030 
.0043 
.0067 
.0114 

Inch, 

0. 

0. 

0. 

0. 

0. 

.0002 
.0006 
.0010 
.0020 
.0047 

InitUl  load. 

• 

K-3,126,000. 
£=1,875,000. 

Ultimate  strength. 
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'No.  10165. 
Marks,  130. 

Composition:  Empire  cemeut,  1;  sand,  4. 
Cousistency  of  mortar,  plastic. 
Age,  1  year  7  months  22  days. 
Set  in  mold  87  hours,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  118.96  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gnaged  length. 

Remarka. 

Total. 

Per  dqaare 
incii. 

Compres- 
eion. 

Set. 

Pounds. 

14,424 

28,848 

43.272 

57.696 

86,544 

115,392 

144, 240 

173,068 

201,939 

230.784 

247,600 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

l,t300 

1,717 

Ineh. 

0. 

.0004 
.0010 
.0016 
.0028 
.0041 
.0055 
.0075 
.0102 
.0166 
.0250 

Ineh. 

0. 

0. 

0. 

.0001 
.0006 
.0011 
.0019 
.0030 
.0046 
.0091 

Initial  load. 

B=l,136,000. 
E= 1,250,000. 

Ultimate  strength. 

T 


No.  10169. 
Marks,  134. 

Composition:  Ironclad  cement,  1 ;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  21  days. 
Set  in  mold  69  hours,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  mouth  10  days,  in  air  3  months  14  days. 
Weight  per  cubic  foot,  129,67  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5", 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

Pounds. 

14, 532 

29,064 

43,596 

58,128 

87.192 

116,256 

145.320 

174,384 

203,448 

232, 512 

261,576 

290,640 

319,704 

848,768 

377, 832 

406,896 

435, 960 

465,024 

494.088 

623,152 

552, 210 

581,280 

Pounds. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2.800 

8,000 

8,200 

8,400 

3,600 

8,800 

4,000 

Ineh. 

0. 

.0001 
.0002 
.0005 
.0010 
.0015 
.0021 
.0026 
.0032 
.0038 
.0043 
.0048 
.0053 
.0059 
.0064 
.0070 
.0077 
.0083 
.0093 
.0103 
.0118 
.0143 

Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0003 
.0004 
.0005 
.0006 
.0006 
.0007 
.0008 
.0009 
.0011 
.0014 
.0015 
.0020 
.0024 
.0035 

Initial  load. 

E=2,600,000. 
E= 2,143,000. 
E=2,831,000. 

Ultimate  strength. 
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No.  10173. 

Marks,  135. 

Composition:  Ironclad  cement,  1;  sand,  3. 

Consistency  of  mortar,  dry. 

Age,  1  year  7  months  23  days. 

Set  in  mold  65  hours,  in  water  2  months  24  days;  baried  in  sand  1 

year  1  month  10  days,  in  air  3  mouths  16  days. 
Weight  per  cabic  foot,  125.63  pounds. 
Sectional  aiea,  144.36  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Eemarks. 

Total. 

Per  square 
inoh. 

Compres* 
sion. 

Set. 

Poundi, 

14,436 

28,872 

48,308 

57,744 

86,616 

115,488 

144.360 

173, 232 

202,104 

230,976 

259,848 

288,720 

317, 592 

846,464 

875,336 

404,208 

429,200 

Poundg. 

100 

200 

800 

400 

600 

8U0 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

2,973 

Inch. 

0. 

.0002 
.0005 
.0008 
.0013 
.0018 
.0025 
.0032 
.0040 
.0047 
.0058 
.0068 
.0082 
.0100 
.0122 
.0161 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0010 
.0013 
.0017 
.0021 
.0032 
.0048 
.0066 

Initial  load. 

£=2,083,000.      . 
^E =2,045,000. 
I£=l,724,000. 

• 

Ultimate  strength. 

No.  10177. 
Marks,  136. 

Composition:  Ironclad  cement,  1;  sand, 4. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  23  days. 
Set  in  mold  63  hours,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  month  1.0  days,  in  air  3  months  16  days. 
Weight  per  cubic  foot,  121.87  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Poundg. 

14,460 

28,920 

43,880 

57,840 

86,760 

115,680 

144.600 

173.  520 

202.440 

231360 

260,280 

Poundg, 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1.800 

Jneh, 

0. 

.0002 
.0005 
.0009 
.0017 
.0027 
.0040 
.0056 
.0078 
.0106 
.0185 

Inch. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0008 
.0016 
.0026 
.0046 
.0104 

Initial  load. 

E=:  1,562, 000. 
£=1,406,000. 

Ultimate  strength. 
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No.  10181. 

Marks,  143. 

Composition :  Champion  cement,  1 ;  sand,  !• 

Consistency  of  motar,  dry. 

Age,  1  year  7  months  6  days. 

ISet  in  mold  45  hoars,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months. 
Weight  per  cabic  foot,  127.61  jioands. 
Sectional  area,  144.00  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Senuu'ka. 

Total. 

Per  Moare 
incli. 

Conipree- 
Bion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0002 

0. 

57,000 

400 

.0009 

.0001 

86,400 

600 

.0016 

.0002 

E=  1,788,000. 

115,200 

800 

.0022 

.0004 

144,000 

1,000 

.0030 

.0006 

^E  =  l,875,000. 

172,800 

1,200 

.0037 

.0009 

201,000 

1,400 

.0044 

.0011 

E  — 2,000,000. 

230,400 

1,000 

.0050 

.0012 

> 

259,  200 

1,800 

.0059 

.0015 

288,000 

2.000 

.0066 

.0017 

1 

316,800 

2,200 

.0076 

.0021 

345,000 

2,400 

.0086 

0027 

374, 400 

2,600 

.0096 

.0032 

403, 200 

2,800 

.0111 

.0040 

* 

432,000 

3,000 

.0125 

.0046 

460,800 

8,200 

.0140 

.0054 

480,  600 

3,400 

.0162 

.0068 

518,400 

8.600 

.0190 

.0083 

557,200 

3,869 

Ultimate  strength. 
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No.  10185. 
Marks,  144. 

Composition:  Champion  cement,  1;  sand,  2. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  6  days. 
Set  in  mold  41  hours,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months. 
Weight  per  cubic  foot,  124.81  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  so  uare 
Incii. 

Compres- 
sion. 

Set. 

■ 

Foundi. 

Pounds, 

Inch. 

Jnch, 

U,4U 

100 

0. 

0. 

Initial  load. 

28.848 

200 

.0003 

0. 

43,272 

300 

.0007 

.0001 

57,096 

400 

.0011 

.0002 

72,120 

600 

.0015 

.0003 

86, 5U 

600 

.0019 

.0004 

E  =  1,667,000. 

100,968 

700 

.0022 

.0005 

115,392 

800 

.0C27 

.0006 

129, 816 

900 

.0031 

.0007 

144,240 

1,000 

.0035 

.0009 

E= 1,731,000. 

158,664 

1,100 

.0039 

.0011 

173, 088 

1,200 

.0042 

.0012 

187, 512 

1,300 

.0048 

.0015 

201, 936 

1,400 

.0052 

.0016 

216. 360 

1.500 

.0057 

.0018 

•E  =  1,967,000. 

230.784 

1.600 

.0062 

.0022 

245,208 

1,700 

.0070 

.0024 

259,632 

1.800 

.0078 

.0029 

274,056 

1,900 

.0088 

.0036 

288,480 

2.000 

.0097 

.0041 

302,904 

2,100 

.0110 

.0049 

317, 328 

2,200 

.0120 

.0054 

331,752 

2,300 

.0138 

.0064 

346, 176 

2,400 

.0156 

.0080 

360.600 

2,500 

.0185 

.0099 

37r>,  024 

2,600 

.0233 

.0136 

388. 000 

2,690 

Ultimate  strength. 
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No.  10189. 
Marks,  145. 

Composition:  Gbarapiou  cement,  1;  sand,  3. 
Consistency  of  mortar,  dry. 
Age,  1  year  7  months  7  days. 
Set  in  mold  39  hours,  in  water  2  months  24  days;  buried  in  sand  1 

year  1  month  10  days,  in  air  3  months  1  day. 
Weight  per  cubic  foot,  119.80  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  so  nare 
inca. 

Compres- 
sion. 

Set. 

Pounds, 

14,388 

28,776 

43,164 

57,562 

71,940 

86,328 

100,716 

115, 104 

129,492 

143,880 

43,164 

143,  880 

158, 268 

172, 656 

187, 044 

201,432 

227,500 

Pounds. 
100 
200 

too 

400 

600 

600 

700 

800 

900 

1,000 

300 

1,000 

1,100 

1,200 

1.300 

1,400 

1,581 

Inch, 

0. 

.0012 
.0022 

.ooai 

.0038 
.0045 
.0055 
.0064 
.0075 
.0090 

Ineh. 

0. 

.0005 
.0003 
.0012 
.0016 
.0020 
.0027 
.0034 
.0040 
.0051 

Initial  load. 

E= 1,000,000. 

E= 1,154,000. 

Rested  16  hours  under  this  load. 

Ultimate  strength. 

.0095 
.0103 
.0126 
.0154 
.0216 

.0061 
.0063 
.0078 
.0100 
.0154 
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Table  No.  5. 

Strength  of  concrete  with  reference  to  the  composition  and  quantity  of  mortar. 


Kind  of  cement. 


Mortar. 


CompositioB. 


Cement.  I     Sand. 


Genesee. 


Genesee. 


Way  land. 


Wa^'land. 

Ironclad  . 
Ironclad  . 


Empire 


Empire 


Champion . 


Champion 


Buffalo  Portland 


1 
2 
3 

4 
5 
6 

1 
2 
3 

4 

1 
2 
3 

4 
5 

1 
2 
8 

4 
5 

2 
8 

4 

2 
8 

4 

2 

8 

4 

2 
8 

4 

1 
2 
3 

1 
2 
8 

2 
3 


Per  cent 

of  broken 

stone. 


33 
33 
33 
33 
33 
33 

40 
40 
40 
40 

33 
83 
33 
33 
33 

40 
40 
40 
40 
40 

38 
33 
33 

40 
40 
40 

33 
33 
33 

40 
40 
40 

33 
83 
83 

40 
40 
40 

40 
40 


Number 

of  cubes 

tested. 


12 

8 
16 
12 

8 

4 

4 

16 
16 
16 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

3 
2 


Mean  com- 
press! ve 
strength. 

per  square 
inch. 


3.  752 
2,(»8 
2, 562 
2.  J  70 
1,732 
1,427 

3,191 
2,907 
2.100 
1,899 

4,034 
2,837 
1,995 
1,726 
1,515 

3,781 
3,177 
2,074 
1.697 
1.475 

2,588 
1,656 
1,480 

3, 025 
l,9i)0 
1,569 

2,898 
1,968 
1,559 

3,081 
2, 1H7 
1,608 

2.510 
2,099 
1,302 

2,641 
1,984 
1,240 

1,717 
S58 
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Table  No.  6. 

Condensed  table  showing  the  $trength  of  concrete  with  r^erence  to  the  quantity  of  mortar. 


Kind  of  cement. 


Mortar, 

per  cent 

of  broken 

stone. 


Genesee ! 

Waylund ( 

Ironclad | 

Empire | 

Champion | 

Buffalo  Portland 


38 
40 

38 

40 

38 
40 

88 
40 

38 
40 

40 


I  Mean  corn- 
Number  [    press!  re 
of  cubes  j    strenfEth 
tested,     per  square 
incli. 


48 
52 

00 
60 

36 
86 

86 
86 

36 
36 


Pounds. 
a  2, 783 

2,401 

2,421 
2,441 

1,908 
2,181 

2,141 
2,295 

1,970 
1,955 

1,413 


a  Does  not  include  the  1 : 5  and  1 : 6  mixtures. 

Table  No.  7. 

Strength  of  concrete  voith  reference  to  the  consiatency  of  the  mortar. 


Consistency  of 
mortar. 


Drv.... 
Plastic. 
Excess. 

(   Dry.... 

Waylaud <    Plastic. 

I   Excess. 

Dry. 


Ironclad {\  Plastic. 

Excess. 


■II 


Dry. 


Empire {   Plastic. 

Excess. 

Dry.... 
Plastic. 
Excess. 


Champion 

Buflblo  Portland 


I 


Plastic. 


Mean  com- 

Number 

pressive 

of  cubes 

strength 

tested. 

per  Hu  uare 
incn. 

Poundt, 

44 

2,523 

82 

2,889 

86 

2,515 

40 

2,534 

40 

2,455 

40 

2.305 

24 

2,081 

24 

2,019 

24 

2,084 

24 

2,420 

24 

2,160 

24 

2,066 

24 

2,180 

24 

1,985 

24 

1,724 

5 

1,418 
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Table  No.  8. 

Strength  of  concrete  with  reference  to  the  treatment  after  setting. 


Kind  of  cemeut. 


Treatment. 


Number 

of  cabea 

tested. 


Water  and  aand T 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Tool  cellar 

Weather  only 

Wet  burlap  and  weatLc' 

Water  and  Baud 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar 

Weather  only 


28 
28 
28 
28 

80 
30 
30 
30 

18 
18 
18 

18 

18 
18 
18 
18 

18 
18 
18 
18 

1 
2 
2 


Mean  com- 
pressive 
strength 

per  square 
inch. 


Pounds. 
2,785 
2,377 
2,336 
2,430 

2,G80 
2,300 
2,2^ 
2,401 

2,430 
1,854 
L884 
2,011 

2,643 
2,087 
2,002 
2,141 

2,317 
1,836 
1,780 
1,918 

2,096 

•  1,931 

1,149 
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Table  No.  9. 

Weight  of  concrete  with  rrference  to  the  composition  and  quantity  of  mortar 


Kind  of  cement. 


Geneseo 


Genesee 


Mortar. 


Composition. 


Cement. 


Wayland 


Wayland 


Ironolad 

Ironclad 

Empire 

Empire 

Champion 

Champion 

Buffalo  Portland 


■I! 


Sand. 


1 
2 
8 
4 

6 
6 

1 
2 
8 

4 

1 
2 
3 
4 
6 

1 
2 
3 
4 
5 

2 
3 
4 

2 
8 

4 

2 
8 
4 

2 
3 
4 

1 
2 

3 

1 
2 
8 

2 

3 


Per  cent 

of  broken 

stone. 


83 
33 
88 
83 
88 
33 

40 
40 
40 
40 

88 
88 
33 
88 
83 

40 
40 
40 
40 
40 

83 
33 
88 

40 
40 
40 

88 
38 
88 

40 
40 
40 

88 
83 
33 

40 
40 
40 

40 
40 


Knmber 
of cubes 
weighed. 


12 

8 
16 
12 

8 

4 

4 
16 
16 
16 

12 
12 
12 
12 

12 

12 
12 
12 
12 
12 

12 
12 
12 

12 

12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

12 
12 
12 

8 
2 


Mean 

weight 

per  cubic 

foot. 


Pounds. 
146.5 
141.8 
143.0 
142.8 
140.9 
189.5 

145.6 
143.6 
142.7 
141.2 

146.0 
144.5 
141.6 
141.7 
140.8 

145.8 
144.2 
141.6 
141.3 
139.7 

143.4 
141.1 
141.4 

144.0 
141.5 
140.5 

143.4 
141.2 
140.8 

144.0 
141.2 
139.8 

142.1 
141.9 
139.6 

.  142.7 
141.5 
138.9 

141.1 
140.0 
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Table  No.  10. 

Condensed  table  showing  the  weight  of  concrete  with  r^erenee  to  the  quantity  of  mortar. 


Kind  of  cement 


Genosee f 

"Wayland { 

Ironclad { 

Empire  | 

Champion | 

Buflfalo  Portland 


Mortar, 

per  cent 

of  broken 

Btone. 


83 

40 

83 
40 

83 
40 

83 

40 

83 
40 

40 


Number 

of  cnbea 

tested. 


48 
52 

00 
60 

36 
36 

36 
36 

36 
36 


Mean 
weight  per 
cable  foot. 


Founii. 

a  148. 5 

142.7 

143.1 
142.5 

142.0 
142.0 

141.8 
141.7 

141.2 
141.0 

140.6 


a  Does  not  include  the  1 : 5  and  1 : 6  mixtnrea. 

Table  l^o.  11. 

Weight  of  concrete  with  reference  to  the  consistency  of  the  mortar. 


Kind  of  cement. 


Genesee 


( 


Connlstency  of 
mortar. 


Dry.... 

Plastic 

Excess. 

Drj-. 


Wayland Plastic 

t   Excess. 


Ironclad. 


(   Dry.... 
{,  Plastic 
(l  Excess. 


f 


Dry. 


Empire {   Plastic 

Excess. 

,   Dry.... 

Champion .{   Plastic 

Excess. 

Plastio 


BuffidoPortland. 


Number 
of  cubes 
weighed. 


44 

82 
36 

40 
40 

40 

24 
24 
24 

24 
24 
24 

24 
24 
24 


Mean 
weight  per 
cubic  foot. 


Pounds. 
142.2 
142.9 
143.5 

142.8 
148.1 
142.5 

142.2 
141.6 
142.1 

141.3 
141.9 
142.0 

141.2 
141.3 
140.9 

140.6 
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Table  No.  12. 

Weight  of  concrete  with  reference  to  the  treatment  after  setting. 


Kind  of  oement. 


I 


Geneeee 


Wayland 


Ironclad 


Empire 


Champion 


Buffalo  Portland. 


Treatment. 


Water  and  sand 

Cool  cellar 

Weather  only 

Wet  bnrlap  and  weather . 

Water  and  sand 

Cool  cellar 

Weatheronly 

Wet  bnrlap  and  weather. 

Water  and  aand 

Cool  cellar 

Weather  only 

Wet  bnrlap  and  wvnther  . 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather . 

Water  and  sand ^ 

Cool  cellar 

Weather  only 

Wet  bnrlap  and  weather. 

Water  and  aaud 

Cool  cellar 

Weatheronly 


Number 
of  cubes 
weighed. 


28 
28 
28 
28 

.30 
30 
30 
30 

18 
18 
18 
18 

18 
18 
18 
18 

18 
18 
18 
18 

1 
2 
2 


Mean 
weight  per 
cubic  foot. 


Poundit. 
143.4 
141.3 
143.1 
143.4 

143.7 
141.0 
143.5 
142.9 

143.2 
140.8 
142.5 
142.0 

142.4 
140.5 
142.6 
141.5 

141.5 
138.9 
142.0 
142.0 

141.1 
139.4 
141.0 


Table  N'o.  13. 

strength  of  mortar  with  r^erence  to  the  composition  of  the  same. 


Kind  of  cement. 


Buffalo  Portland 

Buffalo  natural j 

Empire < 

Ironclad < 

Champion < 


Composition. 


Cement. 

Sand. 

1 

2 

1 

2 

3 

2 

3 

4 

2 

3 

.      4 

1 

2 

3 

Number 

of  cubes 

tested. 


12 
11 
12 

8 
8 
8 


Mean  com- 
pressive 
strength 

per  square 
incn. 


Pounds. 
1,905 

2,648 

1,597 

868 

3,681 
2,292 
1,648 

3,637 
2,659 
1,622 

3,551 
2,359 
1,409 
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Table  No.  14. 

Strength  of  mortarf  with  r^erence  to  the  conHeteHoy  of  the  earns. 


Kind  of  cement. 


Consistency  of 
mortar. 


Bnffslo  Portland |  Dry.... 

do. 

Plastic. 


BofEklo  natural. 


Empire. 


Ironclad... 
Champion 


Excess 

Dry.... 
Plastic 

Dry 


do 


Knmber 

of  cabes 

tested. 


11 
12 
12 

12 
12 

12 
12 


Mean  com* 
pressive 
stanength, 

per  sqnare 
incn. 


Powndt. 
1,005 

2,112 
1.628 
1,417 

2,617 
2,464 

2.639 
S.440 


Table  No.  15. 

Strength  of  mortar  with  reference  to  the  treatment  after  setting. 


Kind  of  cemenk 


Buffalo  Portland. 


BuffiUo  natural 


Empire 


IroDolad 


Champion 


Treatment. 


Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar 

SVeather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  sand 

Cool  cellar i 

Weather  only 

Wet  burlap  and  weather 


Number 

of  cubes 

tested. 


1 
1 
1 
1 

9 
0 
9 
8 

6 
6 
6 
6 

8 
8 
3 
8 

a* 

3 
8 
3 


Mean  com- 
preesive 
strength 

per  square 
inch. 


PoundJi. 
1,095 
1,954 
1,831 
1,836 

1,894 
1.610 
1,669 
1,617 

2,616 
2,383 
2,591 
2.571 

2,924 
2,562 
2,560 
2.490 

2,713 
2,257 
2.393 
2,395 
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Table  No.  16. 

Weight  of  mortar,  mth  reference  to  the  oompoeition  of  the  same. 


Kind  of  cement. 


BoiBido  Portland 

BailUo  natural .*. | 

Bmpize I 

IronoiUd | 

Clianipian < 


Compoaition. 

Number 
of  cubes 
weighed. 

Cement. 

Sand. 

1 

2 

.     4 

1 
2 
8 

12 
11 
12 

2 
8 
4 

8 
8 
8 

2 
8 

4 

1 
2 
8 

Mean 
weight  per 
cubic  foot. 


Poundt. 
128.0 

127.0 
123.4 
119.3 

126.8 
120.0 
119.1 

128.5 
124.9 
120.9 

126.2 
123.8 
119.2 


Table  Ko.  17. 


Weight  of  mortar,  with  rtfei*ence  to  the  oonHstenoy  of  the  same* 


Kind  of  cement. 


Buffalo,  Portland Dry 


Buffalo,  natural 


Empire. 


Conaistenoy  of 
mortar. 


Dry.... 

PlMtic 

Excese. 


.{  Pry 


Plaatic 


Irondad |  Dry. 

Champion |  Dry. 


Kumber 
of  cubes 
weighed. 


11 
12 
12 

12 
12 

12 
12 


Mean 
weight  per 
cubic  foot. 


Poundt. 
128.0 

126.4 
122.7 
121.8 

122.3 
121.6 

124.8 
123.1 


i 
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Table  No.  18. 

Weight  of  mortar y  with  r^erence  to  the  treatment  after  setting. 


Kind  of  cement. 


Baffalo,  Portland 


Buffalo,  natoral. 


Empire 


Ironclad 


Champion 


Treatment. 


Water  and  sand 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather 

Water  and  saud 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather . 

Water  and  sand 

Cool  cellar 

Weather  only 

Wei  burlap  and  weather . 

Water  ami  sand 

Cool  cellar 

Weather  only , 

Wet  burlap  and  weather . 

Water  and  sand , 

Cool  cellar 

Weather  only 

Wet  burlap  and  weather . 


Number 
of  cubes 
weighed. 


1 
1 
1 
1 

9 
0 
9 

8 

6 
6 
« 
6 

3 
3 
3 
3 

8 
8 
3 
8 


Mean 
weiebtpcr 
cubic  foot. 


Pound». 
127.8 
120.4 
128.6 
129.2 

124.1 
120.9 
124.4 
124.9 

122.0 
119.6 
122.6 
123.1 

125.7 
122.3 
125.4 
125.0 

124.1 
121.0 
123.2 
123.0 
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Ko.  10256. 
Marks,  146. 

Composition:  Alpha  cement,  1;  sand,  1;  cinder,  3. 
Age,  90  days. 

Weight  per  cabic  foot,  113.66  ponnds. 
Sectioual  area,  143.16  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gaaged  length. 

Remarks. 

TotAl. 

Per  BO  aare 
inoo. 

Compres- 
sion. 

Set. 

Pound*. 

14, 316 

28,632 

42,948 

57,264 

85,896 

114. 528 

143,160 

171, 792 

200, 424 

229, 0.'iO 

257. 688 

286, 320 

314,952 

343, 504 

372,216 

398,000 

Pound*. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2.000 

2,200 

2,400 

2,600 

2,780 

Ifieh. 
0. 

.0001 
.0002 
.0004 
.0010 
.0018 
.     .0019 
.0025 
.0032 
.0039 
.0048 
.0059 
.0072 
.0088 
.0108 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0010 
.0013 
.0019 

Initial  load. 

E =2.600,000. 
^E =2.500,000. 
Ie=1,429,000. 

Ultimate  strength. 

No.  10259. 
Marks,  155. 

Composition:  Alpha  cement,  1;  sand,  2;  cinder,  5. 
Age,  90  days. 

Weight  per  cubic  foot,  108.45  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Sot. 

Pound*. 

14, 412 

28,824 

43,236 

57.648 

86,472 

115,296 

144,120 

172.  944 

201,768 

202,000 

Pound*. 

100 

200 

800 

400 

600 

800 

1,000 

1,200 

1,400 

1.402 

Inch. 

0. 

.0004 
.0010 
.0016 
.0031 
.0018 
.0075 
.0112 
.0188 

Inch. 

0. 

.0002 
.0003 
.0004 
.0308 
.0015 
.0028 
.0049 
.0101 

Initial  load. 

K  =  1.087,000. 
£=957.000. 

mtimate  strength. 
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'So.  10260. 
Marks,  156. 

Composition:  Alpha  cement,  1;  sand,  2;  cinder,  5. 
Age,  90  days. 

Weight  per  cubic  foot,  110.69  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

^  gaaged  leiij^th. 

Bemarks. 

Total. 

Per  sqaare 
incli. 

Compres- 
sion. 

Set. 

Pounds. 

14,400 

28.800 

43.200 

57.600 

86.400 

115,200 

144, 0(K) 

172,800 

201,600 

230,400 

247,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1.716 

Jneh. 

0. 

.0002 
.0005 
.0009 
.0019 
.  0032 
.0045 
.0065 
.0094 
.0146 

JnOi. 

0. 

0. 

0. 

0. 

.0002 
.0006 
.0010 
.0018 
.0031 
.0059 

Initial  load. 

E= 1,471,000. 
B=  1,288,000.     . 

• 

Ultimate  atrength. 

No.  102G2. 
Marks,  158. 

Composition :  Atlas  cement,  1 ;  sand,  1 ;  cinder,  3. 
Age,  90  days. 

Weight  per  cubic  foot,  116.26  pounds. 
Sectional  area,  142.92  square  inches. 
Gauged  length,  5". 


Applied  loads. 

Ib  gauged  leugth. 

Remarks. 

Total. 

Per  souare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14, 292 

28,584 

42. 870 

57,168 

85,752 

114,336 

142, 920 

171,  504 

200,088 

228,672 

237,256 

285,840 

314.424 

338.500 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1.200 

1.400 

1,600 

1.800 

2,000 

2,200 

2,308 

Inch, 

0. 

.0001 
.0001 
.0003 
.0006 
.0010 
.0015 
.0023 
.0031 
.0041 
.0055 
.0070 
.0096 
.0180 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0002 
.0003 
.0005 
.0009 
.0014 
.0024 

Initial  load. 

E  =  4,167,000. 
E  =  3,214,000. 
E  =  1,190,000. 

Ultimate  sti'ength. 

CINDER   CONCRETE. 
No,  10264. 

Marks,  160. 

Composition:  Atlas  cement,  1;  sand,  1;  cinder,  3. 

Age,  90  days. 

Weight  per  cabic  foot,  116.32  pounds. 

Sectional  area,  142.56  square  inches. 

Gauged  length,  5'^ 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  square 
incA. 

Comprea- 
aion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Ineh. 

14,356 

100 

0. 

0. 

Initial  load. 

28,513 

200 

.0002 

0. 

42,768 

300 

.0004 

0. 

57.024 

400 

,0007 

0. 

85,586 

600 

.0013 

.0001 

£  =  2,088,000. 

114,048 

800 

.0019 

.0001 

142,660 

1,000 

.0026 

.0002 

^E =1.875,000. 

171,072 

1,200 

.0034 

.0005 

199,584 

1,400 

.0042 

.0007 

E  =  1,851,000. 

228,006 

1.600 

.0051 

.0010 

* 

256,608 

1,800 

.0068 

.0012 

285,120 

2,000 

.0078 

.0017 

J 

313,683 

2.200 

.0088 

.0025 

867,800 

2,580 

mUmate  atrengtlL 

No.  10265. 
Marks,  167. 

Composition:  AUas  cement,  1;  sand,  2;  cinder,  5. 
Age,  90  days. 

Weight  per  cubic  foot,  110.01  pounds. 
Sectional  area,  142.56  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounde. 

14,256 

28,512 

42,768 

57,024 

85,536 

114,048 

142,560 

171, 072 

Pound*. 
100 
200 
800 
400 
600 
800 
1,000 
1,200 

Ineh. 

0. 

.0002 
.0007 
.0013 
.0030 
.0060 
.0119 
.0350 

Ineh. 

0. 

0. 

.0001 
.0003 
.0009 
.0024 
.0066 

Initial  load. 

E  =  1,190,000. 

E  =  849,000. 
Ultimate  strength. 
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No.  10267. 
Marks,  169. 

Composition:  Atlas  oement,  1;  sand,  2;  cinder,  6« 
Age,  90  days. 

Weight  per  cubic  foot,  110.04  pounds. 
Sectional  area,  143.28  squares  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  aq  nare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14.328 

28,656 

42,984 

67,312 

85,968 

114.624 

143,280 

171,936 

181,000 

Pounds. 

100 

200 

300 

400 

600 

800 

1,000 

1,200 

1,263 

Inch. 

0. 

.0006 
.0013 
.0023 
.0047 
.0089 
.0141 
.0285 

Inch. 

0. 

.0001 
.0005 
.0010 
.0024 
.0052 
.0080 
.0208 

Initial  load. 

B= 1,087,000. 

£=865,000. 
First  crack. 
Ultimate  strengtli. 

■ 

No.  10268. 
Marks,  173. 

Composition:  Knickerbocker  cement,  1;  sand,  1^  cinder,  3. 
Age,  90  days. 

Weight  per  cubic  foot,  117.04  pounds. 
Sectional  area,  142.80  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Personare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14.280 

28,560 

42, 840 

57,120 

85,630 

114, 240 

142,800 

171,360 

109,920 

228. 480 

257, 040 

258,000 

268,000 

Pounds. 

lUO 

200 

300 

400 

600 

8vK) 

1,000 

1,200 

1,400 

1,600 

1.800 

Inch. 

0. 

.0002 
.0005 
.0008 
.0016 
.0025 
.0037 
.0052 
.0073 
.0111 
.0183 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0004 
.0008 
.0013 
.0023 
.0044 
.0098 

Initial  load. 

Er=1.607,OOO. 
E=l,552,000. 

First  crack. 
Ultimate  strength. 

1.877 

.0243 
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No.  10271. 
Marks,  179. 

Composition:  Eniekerbocker  cement^  1;  sand,  2;  cindeTi  (k 
Age,  91  days. 

Weight  per  cnbic  foot,  108.66  pounds. 
Sectional  area,  143.64  square  inches. 
Gauged  length,  5'^ 


56T 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

FerBqnare 
inoD. 

Compres- 
sion. 

Set. 

PouTkdi, 

14,364 

28,728 

43.092 

57,466 

71,820 

86,184 

100,648 

114, 912 

131,700 

Poundt, 
100 
200 
300 
400 
600 
600 
700 
800 
917 

Ineh. 

0. 

.0004 
.0013 
.0029 
.0056 
.0091 
.0160 
.0266 

Ineh. 

0. 

.0001 
.0006 
.0014 
.0033 
.0057 
.0111 
.0193 

Initial  load. 

£=736,000. 
Ultimate  streDgfh. 

• 

No.  10272. 

Marks,  180. 

Composition:  Ejiickerbocker  cement,  1;  sand,  2;  cinderi  5. 

Age,  91  days. 

Weight  per  cubic  foot,  108.48  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqnare 
incn. 

Comprea- 
aion. 

Set. 

Pound*. 

14.496 

28,992 

43.488 

67,984 

72,480 

86.976 

101.472 

116,968 

126,200 

Poundt. 
100 
200 
300 
400 
600 
600 
700 
800 
871 

Ineh. 

0. 

.0016 
.0037 
.0067 
.0101 
.0161 
.0226 
.0310 

Ineh. 

0. 
.0009 
.0028 
.0046 
.0072 
.0113 
.0174 
.0266 

Initial  load. 

B=668,U00. 
Ultimate  strength. 

568 


CINDER  CONCRETE. 


No.  10274. 
Marks,  185. 

0om])O8ition:  Victor  cement,  1;  sand,  1;  cinder,  3. 
Age,  90  days. 

Weight  per  cubic  foot,  113.96  pounds. 
Sectional  area,  142.44  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

1 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pwoidt. 

14.244 

28,488 

42,782 

56,976 

85.464 

118,952 

142,440 

170,928 

199,416 

227,904 

256,392 

267.700 

Ptmnd». 

100 

200 

800 

400 

600 

800 

1,000 

1.200 

1,400 

1.600 

1,800 

1,879 

/ncA. 

0. 
.0001 
.0004 
.0006 
.0012 
.0020 
.0029 
.0042 
.0058 
.0088 
.0130 
.0190 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0005 
.0010 
.0016 
.0032 
.0055 

Initial  load. 

B=s2,278,000. 
E-1,875,000. 

Ultimate  strengtli. 

M 
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Table  Ko.  2. 

Mean  strength  of  cinder  concrete  at  different  ages. 

1:1:3  MIXTURE. 


Brand  of  cement. 


Gennania 

Cathedral 

Alpha 

Atlu 

Knickerbocker. 
Victor 


Mf«n  oompresB- 

ivo  Btreneth  per 

square  Inch. 


Strength 


Pounds. 
1,460 
1.032 
2.329 
1,602 
1,488 
1,870 


Mean  oompresB- 

ire  strenffih  per 
sqnarelnch. 

Gain. 

Age. 

Strength. 

Days. 

Pound*. 

Pound*. 

lUO 

2,001 

635 

91 

1.393 

301 

90 

2.834 

505 

00 

2,414 

812 

00 

1,890 

452 

90 

1,788 

409 

1:2:3  MIXTURE. 


Gennania  ................••>.■■..•■■■>......... 

89 

3.096 

102 

1,«34 

636 

1:2:4  MIXTURE. 

Geriniuiia  ._....•••••••■ 

38 

904 

96 

1,325 

421 

1:2:5  MI] 

CTURE. 

German  ia 

Cathedral 

Alpha 

Atlas 

Knickerbocker. 


38 

769 

99 

1.084 

816 

29 

471 

91 

685 

214 

31 

940 

90 

1,600 

660 

33 

606 

90 

1.228 

527 

32 

744 

91 

880 

136 

1:3:6  MIXTURE. 


Germanla 


29 


520 


91 


788 


259 


Table  No.  3. 

Mean  weight  of  cinder  concrete  at  different  ages. 


Brand  of  cement. 


Gennania. 


Cathedral / 

Alpha {' 

Atlas {1 

Knickerbocker 1 1 

Victor I 


Composition. 

Mean  weight  per 
cubic  toot. 

Mean  weight  per 
cubic  loot. 

Cement. 

Sand. 

Cinder. 

Age. 

Weight. 

Age. 

Weight. 

Days. 

Pound*. 

Day*. 

Pound*. 

1 

3 

»g 

112.1 

lUU 

110.4 

2 

3 

39 

115.2 

102 

112.8 

2 

4 

38 

111.2 

98 

107.9 

2 

h 

38 

108.8 

99 

105.3 

3 

6 

29 

107.6 

91 

103.5 

1 

3 

29 

110.7 

91 

107.8 

2 

6 

29 

109 

91 

103.8 

1 

3 

31 

115.9 

90 

114.1 

2 

5 

31 

111.2 

90 

110 

1 

3 

81 

118.6 

90 

116.3 

2 

6 

83 

111.4 

90 

109.0 

1 

3 

33 

118.2 

00 

116.5 

2 

5 

32 

HI 

91 

10-.  3 

1 

1 

8 

32 

116.1 

90 

112 

Loss. 


Pound*. 
1.7 
2.4 
3.3 
8.5 
4.1 

2.9 
5.2 

1.8 
1.2 

2.8 
1.5 

1.7 
2.7 

4.1 


2; 


J# 


I 


3 

i 


P 


m  9^  !■ 


mm 


IMi 


til  Jii  m  i 


i! 


iSPili! 


nil  II!  I 
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COMPRESSION  TESTS  OF  TRAP  ROCK. 

Bepresenting  material  used  in  the  manafactare  of  concrete* 
Samples  sawed  out  of  larger  blocks  and  rubbed  to  surface* 
Compressed  surfaces  faced  with  plaster  of  paris. 


Xo.of 
test. 

Dimensions. 

Seotiomil 
area. 

First  craok. 

Ultimate  strength. 

Height. 

Compressed  surface. 

Total. 

Per  square 
inch. 

9528 
9524 

Inches. 
4.02 
4.02 

Inches. 
3.98 
3.98 

Inches. 
4.00 
3.98 

Sq.  ifuTies. 
15.92 
15.84 

Pounds. 
530, 200 
808,000 

Pounds. 
530,200 
308,000 

Pounds. 
83,304 
19.444 

No.  of 
teat. 

Manner  of  failure. 

9528 
9524 

Barst  into  small  angalar  fragments. 

Burst  into  larger  angular  fragments.    Stone  was  seamy. 

Concrete— 12-Inch  Cubes. 
Marks,  5. 

Composition:  Alpha  cement,!;  sand,l;  broken  stone,  3  (J"  ring  stone). 
Water  used  in  mortar,  30.10  per  cent  of  cement* 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  145.56  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Cuuipres- 
sion. 

Set 

Pounds. 

14,532 

29, 064 

43,596 

58,128 

72,680 

87,192 

101, 724 

116.256 

130,  788 

145, 320 

159,852 

174,3*4 

188.916 

202, 100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1.200 

1,300 

1.391 

Inch. 

0. 

.0002 
.0003 
.0005 
.0008 
.0010 
.0013 
.0016 
.0022 
.0027 
.0037 
.  0051 
.0078 
.0139 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0003 
.0009 
.0016 
.0033 

Initial  load. 

£  =:  2,500,000  pounds  per  square  inch. 
E  =  1,875,000  pounds  ptT  square  inch. 
Ultimate  strength. 
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Marks,  6. 

Composition:  Alpha cementjl;  sand,  1;  brokenstone,3  (J" ring  stone). 

Water  used  in  mortar,  30.10  per  cent  of  cement. 

Age,  19  days. 

Set  in  mold  1  day,  in  water  18  days. 

Weight  per  cubic  foot,  149  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

bet. 

Pounds. 

14.448 

2R.896 

43,  344 

57. 792 

72. 240 

86,688 

101, 136 

115,584 

130, 032 

144,  4S0 

1/3,  376 

202.272 

23J.168 

260,  jfi4 

288,960 

817,  «56 

320,  800 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,220 

Ineh. 

0. 

.0002 
.0003 
.0006 
.0008 
.0011 
.0014 
.0016 
.0019 
.0024 
.0034 
.0048 
.0063 
.0091 
.0128 
.0206 

Ineh. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0002 
.0003 
.0004 
.0006 
.0009 
.0015 
.0022 
.0039 
.0058 
.0113 

Initial  load. 

E  =  2,500,000  pounds  per  square  inch. 

]£  =  2,500,000  pounds  per  square  Inch. 
£  =  962,000  pounds  per  square  inch. 

/ 

Ultimate  stren^li. 

1 

Marks,  7. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (J"  ring 

stone). 
Water  used  in  mortar,  30.10  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  146.44  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Keinnrks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

i 

Pounds. 

Pounds. 

Ineh. 

Ineh. 

14,412 

100 

0. 

0. 

Initialload. 

28,  824 

200 

.0001 

0. 

43. 236 

300 

.0003 

.0001 

57,  648 

400 

.  0005 

.0001 

72,060 

500 

.0007 

.0002 

86. 472 

600 

.  00119 

.0002 

E  -  3,571,000  poiiuds  per  Rquare  inch. 

100,884 

700 

.0011 

.0003 

115,296 

800 

.0013 

.0004 

129, 708 

900 

.0016 

.0005 

144, 120 

1,000 

.0018 

.0006 

1E  =  3,750,000  poimd»  per  square  inch. 

172, 944 

1,200 

.  0023 

.0007 

201,  768 

1,400 

.0029 

.0007 

(£  =  2,174,000  pounds  per  square  inch. 

230, 592 

1,600 

.0035 

.0010 

250, 416 

1.800 

.0040 

.0010 

288, 240 

2,000 

.0045 

.0010 

i 

317,064 

2,200 

.0053 

.0012 

345,888 

2,400 

.0065 

.0016 

374, 712 

2,600 

.0090 

.0020 

403, 536 

2,800 

.0150 

Ultimate  strength. 
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Marks,  8. 

Oomposition :  Alpha  cemeut,  1;  sand,  1;  broken  stone,  3  (^'^  ring 

stone). 
Water  ased  in  mortar,  30.10  per  cent  of  cement. 
Age,  76  days. 

Set  in  mold  1  day,  in  water  75  days. 
Weight  per  cubic  foot,  153.34  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  saaare 
incb. 

Compres* 
Bion. 

Set. 

Poundt» 

Pounds. 

Inch. 

Inch. 

14.460 

100 

0. 

0. 

Initial  load. 

28.920 

200 

0. 

0. 

48,380 

800 

.0002 

0. 

57,840 

400 

.0004 

0. 

72,300 

500 

.0006 

0. 

86,760 

600 

.0006 

0. 

E— 4,167,000  pounds  per  square  inob. 

101, 220 

700 

.0008 

0. 

115.680 

800 

.0010 

0. 

130, 140 

000 

.0011 

0. 

144,600 

1,000 

.0012 

0. 

']  E=3, 750,000  pounds  per  square  incb. 

173,520 

1,200 

.0015 

0. 

202,440 

1,400 

.0018 

0. 

231,860 

],600 

.0021 

.0001 

1  £=3,571,000  pounds  per  square  inch. 

260,280 

1.800 

-.0024 

.0001 

289,200 

2.000 

.0028 

.0002 

^ 

Slit,  120 

2,200 

.0031 

.0003 

347. 040 

2.400 

.0035 

.0004 

375,960 

2,600 

.0039 

.0004 

404,880 

2,800 

.0043 

.0006 

433,800 

3,000 

.0046 

.0005 

462,720 

8,200 

.0052 

.0006 

491, 640 

3,400 

.0056 

.0009 

520,560 

8,600 

.0061 

.0011 

549,480 

3.800 

.0067 

.0012 

578, 400 

4,000 

.0074 

.0013 

007. 320 

4,200 

.0083 

.0016 

636.240 

4,400 

.0092 

.0019 

665,160 

4,600 

.0103 

.0023 

694, 080 

4.800 

.0119 

.0030 

723,000 

5,000 

.0150 

.0042 

57,840 

400 

.0048 

115,680 
173,  520 

800 
1,200 

.0060 
.0072 

231,  360 
289,200 
347.  040 
404.880 

1,000 
2,000 
2.400 
2,800 

.0083 
.0093 
.0102 
.0111 

462,  720 

3,200 

.0120 

520.560 

3,61)0 

.0130 

578. 400 

4.000 

.0139 

FiTftt  Granlr. 

520.560 

3.600 

.0136 

•••••X ••■•"• 

db  AA  O  W  V  A  tav^ktt 

462, 720 

3,200 

.0131 

V 

404.880 

2,800 

.0125 

J47. 040 

2.400 

.0119 

2S9. 200 
2:i  1.360 
173,520 

2,000 
1,600 
1.200 

.0112 
.0104 
.0095 

115.680 
57.840 
14,460 

800 
400 
100 

.0082 
.0066 

.0048 

726.000 

6.021 

•  •••••  ••«•.. 

•    V^  W  M%0 

Ultlmnte  strength. 

1 
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Marks,  9. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (f  ring 

stone). 
Water  used  in  mortar,  31.40  per  cent  of  cement. 
Age,  8  days. 

Set  in  mold  1  day,  in  water  7  days. 
Weight  per  cubic  foot,  147.01  pounds. 
Sectional  ai*ea,  143.88  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Totol. 

Per  square 
inoh. 

Compres- 
sion. 

Set. 

Pounds. 

14,388 

28,776 

43. 164 

57, 552 

71.940 

86,328 

100, 716 

115, 104 

129, 492 

143,880 

158,268 

172,656 

187,044 

201, 432 

215, 820 

230, 208 

244,506 

258,984 

273,  372 

bounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,500 

1,600 

1,700 

1,800 

1,900 

Inch.  - 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0013 
.0015 
.0018 
.0022 
.0024 
.0028 
.0032 
.0036 
.0041 
.0048 
.0061 
.0105 

Inch, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0004 
.0005 
.0007 
.0008 
.0009 
.0010 
.0012 
.0014 
.0019 
.0044 

Initial  load. 

E— 3,671,000  pounds  per  square  inoh. 
£=3,214,000  pounds  per  square  inch. 

First  crack  and  ultimate  strength. 

Marks,  10. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (|"  ring 

stone). 
Water  used  in  mortar,  31.40  per  cent  of  cement. 
Age,  20  days. 

Set  in  mold  1  day,  in  water  19  days. 
Weight  per  cubic  foot,  150.12  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pf^nds. 

Pounds. 

Inch. 

Inch. 

14,400 

100 

0. 

0. 

Initial  load. 

28,800 

200 

.0002 

0. 

43.200 

300 

.0005 

.0001 

67,600 

400 

.0007 

.0002 

72,000 

500 

.0010 

.0002 

86,400 

600 

.0012 

.0003 

E= 2, 778,000  pounds  per  square  inch. 

lOO,  800 

700 

.0015 

.0004 

115, 200 

800 

.0019 

.0006 

129,600 

900 

.  0022 

/.0006 

144,000 

1.000 

.0028 

.0009 

"jE— 2,308,000  pounds  per  square  inch. 

172, 800 

1,200 

.0036 

.0011 

201,  600 

1,400 

.0043 

.0012 

E=r  1,250,000  pounds  per  square  inch. 

280,  400 

1,600 

.0055 

.0017 

259,200 

1,800 

.0068 

.0021 

288, 000 

2.000 

.0089 

.  00:i0 

316, 800 

2,200 

.0117 

.0044 

345,  600 

2,400 

.0162 

.0071 

First  crack. 

k   374,400 

2.600 

.0223 

.0109 

398,800 

2,760 

Ultimate  strength. 

J 
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Marks,  11. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (f"  ring 

stone). 
Water  used  in  mortar,  31.40  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day;  in  water  31  days. 
Weight  per  cubic  foot,  148.27  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5". 


Applied  loads. 

Id  gauged  length. 

Kemarks. 

Total. 

Per  square 
iucA. 

Compres- 
sion. 

Set. 

Pounds. 

14,508 

29,016 

43,524 

58,032 

72,540 

87,048 

101,556 

116,064 

130,  572 

145. 080 

174,096 

203, 112 

232,128 

261, 144 

290.160 

319, 176 

348.192 

377,208 

406,224 

435,240 

464,256 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

8,200 

Jneh. 

0. 

.0001 
.0001 
.0002 
.0003 
.0003 
.0004 
.0005 
.0006 
.0008 
.0010 
.0013 
.0016 
.0018 
.0021 
.0024 
.0028 
.0035 
.0043 
.0058 

Ineh, 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

—  .0001 

—  .0001 

—  .0001 

—  .0001 
0. 

0. 

Initial  load. 

E =8,833,000  ponnds  per  square  inch. 

'\E= 5,625,000  pounds  per  square  inch. 
E— 3,671,000  pounds  per  square  inch. 

Ultimate  strength. 
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Marks,  12. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (1^^  ring 

stone). 
Water  used  in  mortar,  31.35  per  cent  of  cement. 
Age^  7  days. 

Set  m  mold  1  day;  in  water  6  days. 
Weight  per  cubic  foot,  169.26  pounds. 
Sectional  area,  144.00  sqaare  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Keniarks. 

Total. 

Per  sQuare 
Incn. 

Compres- 
sion. 

Set. 

Pounds. 

14,400 

28,800 

43,200 

67.600 

72,000 

86,400 

100,800 

115,  200 

129,600 

144, 000 

172, 800 

201,600 

230,400 

259,200 

288,000 

816, 800 

345,600 

874,400 

403,200 

428,000 

432,000 

460.800 

488.100 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0014 
.0018 
.0022 
.0026 
.0038 
.0038 
.0047 
.0058 
.0077 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0002 
.0002 
.0003 
.0005 
.0007 
.0009 
.0013 
.0017 
.0028 

Initial  load. 

£=5,000.000  pounds  per  square  inch. 

E  =  4,091,000  pounds  per  squure  inch. 
E= 3,333,000  pounds  per  square  inch. 

- 

First  crack. 
Ultimate  strength. 

3,000 
3,200 
3,300 

.0095 
.0105 

.0030 
.0042 
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Marks,  13. 

Oom position :  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (I^^  ring 

~    stone). 

Water  used  in  mortar,  31.35  per  cent  of  cement. 

Age,  20  days. 

Set  in  mold  I  day;  in  water,  19  days. 

Weight  per  cubic  foot,  160.65  pounds. 

Sectional  area,  143.64  square  inches. 

Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  saaare 
inoli. 

Compree- 
sion. 

Set. 

Pounds. 

14,364 

28,728 

43,092 

67, 456 

71,820 

86,184 

100,548 

114, 912 

129,276 

143,640 

172,368 

201,006 

220,824 

258, 552 

287,280 

316,008 

844,736 

373,464 

402,192 

480,020 

450,648 

488,376 

517, 104 

545,832 

574,560 

611,000 

Pounds. 

100 

200 

SOO 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,200 

3,400 

3,600 

3,800 

4,000 

4,254 

Inek. 
0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0010 
.0012 
.0015 
.0017 
.0019 
.0022 
.0025 
.0028 
.0031 
.0035 
.0038 
.0044 
.0047 
.0051 
.9058 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0003 
.0008 
.0004 
.0005 
.0006 
.0006 
.0005 
.0002 

Initial  load. 

E ^8,333,000  pounds  per  square  inch. 

E  =  6,429,000  pounds  per  square  inch. 
)£  =  5,000,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  14. 

Composition:  Alpha  cement,  1;  saud,  1;  broken  stone,  3  {I"  ring 

stone). 
Water  nsed  in  mortar,  31.36  per  cent  of  cement. 
Age,  34  days. 

Set  in  mold  1  day;  in  water  33  days. 
Weight  per  cubic  foot,  160.88  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqaare 
incli. 

Compres- 
sion. 

Set 

Pounds. 

Poundt. 

Inch. 

Inch. 

14, 532 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0001 

0. 

43.596 

300 

.0002 

.0001 

68,128 

400 

.0J03 

.0001 

72, 660 

500 

.0004 

.0001 

87, 102 

600 

.0005 

.0001 

E— 6,250,000  pounds  per  square  inch. 

101,724 

700 

.0006 

.0001 

116.256 

800 

.0008 

.0001 

130, 788 

900 

.0009 

.0002 

145, 320 

1,000 

.0010 

.0002 

^E— 5,625,000  pounds  per  square  inch. 

174. 384 

1,200 

.0013 

.0002 

203, 448 

1,400 

.0017 

.0003 

B— 3,571,000  ponnds  per  square  inch. 

232, 512 

1,600 

.0020 

.0004 

261,576 

1.800 

.0024 

.0005 

290, 040 

2,01)0 

.0028 

.0006 

i 

319, 704 

2,200 

.0033 

.0006 

848,  768 

2,400 

.0037 

.0007 

377. 832 

2,600 

.0042 

.0009 

First  crack. 

406,896 

2,800 

.0048 

.0010 

435, 960 

8,000 

.0055 

.0013 

465,024 

3,200 

.0061 

.0015 

494,088 

8,400 

.0072 

.0019 

523, 152 

8,600 

.0081 

.0028 

652,216 

8,800 

.0091 

.0027 

681.280 

4,000 

.0102 

.0032 

610,844 

4,200 

.0116 

.0038 

639,406 

4,400 

.0182 

.0045 

668, 472 

4,600 

.0161 

.0058 

697,536 

4.800 

.0180 

.0076 

714,500 

4,917 

Ultimate  strength. 
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Marks,  15. 

OompositioD :  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (1''  ring 

stone). 
Water  used  in  mortar,  31.35  per  cent  of  cement. 
Age,  73  days. 

Set  in  mold  1  day,  in  water  28  days,  in  air  44  days. 
Weifcht  per  cubic  foot,  158.54  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

v^                     • 

Bemarks. 

Total. 

Per  Bouare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Jneh. 

14,473 

100 

0. 

0. 

Initial  load. 

28,  »M 

800 

.0001 

0. 

43,416 

800 

.0001 

0. 

57,888 

400 

.0002 

0. 

72,3e0 

500 

.0002 

a 

86,832 

600 

.0003 

0. 

E=8,833,000  pounds  per  sqnare  inch. 

101.304 

700 

.0004 

0. 

115, 776 

800 

.0006 

.0001 

130,248 

900 

.0008 

.0001 

144,720 

1,000 

.0009 

.0001 

E=5,025,000  pounds  per  square  inch. 

173,664 

1,200 

.0011 

.0001 

202,608 

1,400 

.0014 

.0002 

E— 4,545,000  poonds  per  sqnare  inch. 

281,552 

1,600 

.0017 

.0003 

} 

260,406 

1,800 

.0019 

.0003 

289.440 

2,000 

.0023 

.0004 

318,384 

2,200 

.0026 

.0005 

847,828 

2,400 

.0029 

.0006 

876.272 

2,600 

.0032 

.0006 

405, 216 

'  2,800 

.0035 

.0007 

434,160 

3,000 

.0038 

.0008 

468  104 

8,200 

.0041 

.0008 

492,048 

8,400 

.0044 

.0009 

520,992 

8,600 

.0048 

.0011 

549,936 

8,800 

.0052 

.0012 

578,880 

-4,000 

.0058 

.0014 

607,824 

4,200 

.0068 

.0017 

686,768 

4,400 

.0071 

.0020 

First  erack. 

065,713 

4,000 

.0070 

.0028 

094,656 

4,800 

.0087 

.0028 

723,600 

5,000 

.0097 

.0034 

752,644 

5,200 

.0104 

.0040 

763,000 

5,273 

intimate  strength. 

1 

586 


CONCEETE  CUBES. 


Marks,  16. 

Oomposition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (2^''  ring 

stone,  2;  ^''  ring  stone,  1). 
Water  used  in  mortar,  29.24  per  cent  of  cement. 
Age^  7  days. 

Set  m  mold  1  day,  in  water  6  days. 
Weight  per  cnbic  foot,  158.81  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

• 

Bemarks. 

Total. 

Per  sqnare 
incn. 

Compres- 
sion. 

Set. 

Pounds, 
14,448 
28,896 

43,344 
67,792 
72,240 
86,688 
101, 136 
115,584 
180,032 
144,480 
173, 376 
202,272 
231,168 
260,064 
288,060 
817,856 
846,752 
876,648 
404,644 

Pounds. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0010 
.0013 
.0017 
.0020 
.0022 
.0026 
.0031 
.0087 
.0044 
.0063 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0002 
.0002 
.0008 
.0003 
.0004 
.0006 
.0009 
.0016 

Initial  load. 

£=6,000,000  iMauds  per  sqoare  inch. 

K= 6,000,000  poande  per  square  inch. 
I E  —  3,571,000  pounds  per  square  inch. 

First  craok. 
Ultimate  strength. 

jl 
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Marks,  17. 

Composition:  Alpha  cemeot,  1;  sand,  1;  broken  stone,  3  (2^'^  ring 

stone,  2;  J"  ring  stone,  1). 
Water  ased  in  mortar,  29.24  per  cent  of  cement. 
Age,  19  days. 

Set  in  mold  1  day,  in  water  18  days. 
Weight  per  cabic  foot,  156.73  ponnds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

Per  aqnare 
inch. 

Compres* 
Biou. 

Set. 

Pounds. 

14, 424 

28.848 

43,272 

57,606 

72, 120 

86,544 

100,968 

115. 392 

129. 816 

144, 240 

173, 088 

201, 936 

230, 784 

250, 632 

288,480 

317, 328 

346, 176 

375,024 

403,872 

432, 720 

461, 568 

400,416 

510,264 

546,100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2.800 

3,000 

8,200 

3,400 

8,600 

8,786 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0005 
.0006 
.0008 
.0000 
.0011 
.0012 
.0015 
.0018 
.0021 
.0026 
.0030 
.0037 
.0042 
.0047 
.0053 
.0061 
.0070 
.0079 
.0086 

Inch, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0007 
.0000 
.0010 
.0010 
.0016 

Initial  load. 

E= 5,000,000  pounds  per  square  inch. 

]E— 4,500,000  ponnds  per  square  inch. 
E= 3, 125, 000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

■±.'.M.MJHM,  a&k7l 


Composition:  Alplia  cement,  1;  sand,  1;  broken  stone,  3  (2^''  ring 

stone, 2;  i"  ring  stone,  1). 
Water  used  in  mortar,  29.24  per  cent  of  cement. 
Age,  34  days. 

Set  in  mold  1  day,  in  water  33  days. 
Weight  per  cubic  foot,  158.91  pounds. 
Sectional  area,  145.44  square  inches. 
Gauged  length,  6". 


Applied  loads. 

la  ganged  length. 

Bemarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

14,544 

29,088 

43,632 

68,176 

72,720 

87,264 

101,808 

116.352 

130,896 

145, 440 

174, 528 

203, 616 

232,704 

261,792 

290,880 

819,968 

849,056 

878, 144 

407,232 

436,320 

406, 408 

494,496 

628,584 

652,672 

581,760 

610,848 

632,600 

PouT^ds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

3,200 

8,400 

3,600 

3,800 

4,000 

4,200 

4,849 

Jneh, 

0. 

0. 

.0001 
.0001 
.0002 
.0008 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0012 
.0013 
.0014 
.0014 
.0016 
.0016 
.0016 
.0017 
.0017 
.0017 
.0018 
.0020 
.0023 
.0032 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
0. 
0. 
0. 
0. 
0. 
—.0001 
—.0002 
—.0007 
—.0009 
—.0012 
—.0019 
-^0029 
-h0087 

Initial  load. 

E=8,388,000  pounds  per  square  inch. 

^E=7,600,000  pounds  per  square  inch. 
E— 6,250,000  pounds  per  square  inch. 

FiVst  crack. 
Ultiniate  strength. 

< 


CONCRETE  CUBES. 


589 


Marks,  19. 

OompositioQ:  Alpha  cement,!;  J^"  sand,  1;  broken  stone^d  (2^"  ring 

stone,  2  5  J"  ring  stone,  1), 
Water  used  in  mortar,  29.24  per  cent  of  cement. 
Age,  74  days. 

Set  in  mold  1  day,  in  water  28  days,  in  air  45  days. 
Weight  per  cubic  foot,  159.35  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  lengtli. 

Remarks. 

Total. 

Per  square 
inch. 

Coinpres* 
sion. 

Set. 

• 

Potmds. 

Poundi, 

Inch, 

Inch. 

14, 484 

100 

0. 

0. 

Initial  load. 

28.908 

200 

.0001 

0. 

43, 452 

800 

.0001 

0. 

57,036 

400 

.0002 

0. 

72,420 

500 

.0003 

0. 

» 

86.004 

600 

.0004 

0. 

£=:  6,250,000  pounds  per  square  inch. 

101,388 

700 

.0005 

.0001 

115,872 

800 

.0007 

.0001 

130,  356 

900 

.0008 

.0001 

144.  840 

1,000 

.OOtiO 

.0001 

E= 5,625,006  pounds  per  square  inch. 

173,808 

1,200 

.0011 

.0001 

202, 776 

1,400 

.0014 

.0002 

E= 4, 167,000  pounds  per  square  inch. 

231,744 

1,600 

.0017 

.0003 

260,712 

1,800 

.  0020 

.0003 

280, 680 

2,000 

.0024 

.0004 

318,  648 

2,200 

.0028 

.0006 

347, 616 

2,400 

.0032 

.0007 

376, 584 

2,600 

.0037 

.0000 

405, 532 

2,800 

.0042 

.0010 

434,520 

3,000 

.0046 

.0013 

463. 488 

3,200 

.0054 

.0015 

492,456 

3,400 

.0062 

.0010 

521, 424 

3.600 

.0070 

.0022 

550,392 

3,800 

.0070 

.0025 

570, 360 

4,000 

.0001 

.0032 

First  crack. 

608,328 

4,200 

.0107 

.0040 

637, 296 

4,400 

.0132 

.0054 

658,200 

4,544 

Ultimate  streugth* 

590 


CONCRETE  CUBES. 


Marks,  20. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (2^^'  ring 

stone,  1;  1"  ring  stone,  1;  i"  riug  stone,  1). 
Water  used  in  mortar,  31.50  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  158.18  ponnds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Pereqnare 
incn. 

Coinpre«« 
aiou. 

Set 

Foundt. 

14.436 

28,872 

48.308 

67,744 

72,180 

86,616 

101,052 

115,488 

129,924 

144. 860 

173. 232 

202,104 

230,976 

250,848 

288,720 

317, 592 

346, 464 

875, 336 

389.000 

404,208 

Pounds, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0009 
.0011 
.0013 
.0016 
.0022 
.0028 
.0036 
.0044 
.0057 
.0073 
.0095 
.0122 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0002 
.0003 
.0006 
.0008 
.0011 
.0015 

-.0021 
.0030 
.0043 
.0061 

IniUal  load. 

£=4,167,000  ponnds  per  sqnare  inch. 

1E  =  8,461,000  ponnds  per  sqnnre  inch. 
E  =  2, 174,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

2,800 

1 

J 
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Marks,  21. 

GompositioQ :  Alpha  cement,!;  sand,  1;  broken  stone,  3  (2^'' ring 

stone,  1;  1"  ring  stone,  1;  i"  ring  stone,  1). 
Water  used  in  mortar,  31.60  per  cent  of  cement. 
Age,  19  days. 

Set  in  mold  1  day,  in  water  18  days. 
Weight  per  cubic  foot,  159.76  x>ounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Comprea- 
sion. 

Set. 

Pinrndt. 

14,484 

28,968 

43,452 

57,936 

72,420 

86,904 

101, 388 

115,872 

130,356 

144,840 

173,808 

202, 776 

231,744 

26 ),  712 

280.  G80 

318,648 

347,616 

376, 584 

405,552 

434,520 

463,488 

492,456 

521, 424 

550.392 

579. 360 

602,000 

Poundi. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2,800 

3,000 

3,200 

3,400 

3,000 

8,800 

4,000 

4,156 

Inch. 

0. 

.0001 
.0001 
.0002 
.0008 
.0004 
.0006 
.0007 
.0008 
.0010 
.0013 
.0015 
.0018 
.0021 
.0025 
.0030 
.0034 
.0038 
.0042 
.0051 
.0058 
.0068 
.0080 
.0091 
.0112 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0003 
.0003 
.0003 
.0005 
.0005 
.0007 
.0008 
.0011 
.0013 
.0018 
.0023 
.0030 
.0047 

Initial  load. 

E=6,250,000  poands  per  square  inch. 

1^=4, 500,000  poands  per  sqnare  inch. 
I  S=a4, 167,000  poands  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  22. 

Composition:  Alpha  cement,  1;  sand,  1;  broken  stone,  3  (2^'^  ring 

stone,  1;  1"  ring  stone,  1;  J"  ring  stone,  1). 
Water  ust  d  in  mortar,  31.50  per  cent  of  cement. 
Age,  34  days. 

Set  in  mold  1  day,  in  water  33  days. 
Weight  per  cabic  foot,  169.38  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sonare 
incn. 

Compres* 
slou. 

Set. 

Poundi. 

Pounds. 

Inch. 

Inch. 

14,532 

100 

0. 

0. 

Initial  load. 

29.U04 

200 

0. 

0. 

43,596 

300 

.0001 

0. 

58,128 

4IX) 

.0002 

0. 

72,600 

500 

.0002 

0. 

87. 192 

600 

.0003 

0. 

Ec=  8,333,000  ponnds  per  aqnare  inch. 

101, 724 

700 

.0004 

0. 

116, 256 

800 

.0OU5 

0. 

130,788 

900 

.0006 

0. 

145,  320 

1,000 

.0008 

0. 

1E=5,625,000  pounds  per  square  inch. 

174,  384 

1,200 

.0010 

0. 

203,448 

1,400 

.0013 

.0001 

E — 5,555,000  pounds  per  square  inch. 

232,512 

1,600 

.0014 

.0001 

# 

261, 576 

1,800 

.0016 

.0001 

290.640 

2,000 

.0018 

.0001 

319, 704 

2,200 

.0021 

.0001 

348,768 

2.400 

.0023 

,0002 

377,832 

2,000 

.0026 

.0002 

406,896 

2,800 

.0029 

.0003 

435, 960 

8,000 

.0033 

.0004 

465,024 

3,200 

.0036 

.0005 

494,088 

3,400 

.0041 

.0006 

523, 152 

8,600 

.0040 

.0008 

552,216 

3,800 

.0052 

.0009 

First  craclc 

581.280 

4,000 

.0059 

.0012 

610.344 

4,200 

.0065 

.0014 

689,408 

4,400 

.0076 

.0018 

668, 472 

4,600 

.0083 

.0020 

697, 536 

4,800 

.0062 

.0007 

Ultimate  strength. 
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Maxks,  23. 

Oomposition :  Alpba  cement,  1;  i"  sand,  1;  broken  stone  3  (2^''  ring 

stone,  1;  1"  ring  stone,  1;  J"  ring  stone,  1). 
Water  used  in  mortar,  31.50  per  cent  of  cement. 
Age,  73  days. 

Set  in  mold  1  day,  in  water  28  days,  in  air  44  days. 
Weight  per  cubic  foot,  161.91  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5''. 


Applied  load*. 

In  singed  length. 

Kemarks. 

Total. 

Per  square 
incli. 

Comprea- 
aion. 

Set. 

« 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,436 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0001 

0. 

43,308 

300 

.0001 

0. 

57,744 

400 

.0002 

0. 

72,180 

500 

.0002 

0. 

86,616 

600 

.0003 

0. 

E  =  8,333,000  pounds  per  square  inch. 

101, 052 

700 

.0003 

0. 

ft 

115,488 

8(!0 

.0004 

0. 

129,1)24 

900 

.0005 

0. 

144,360 

1,000 

.0006 

0. 

IE  —  7,500,000  pounds  per  square  inch. 

173, 232 

1,  200 

.0007 

0. 

202, 104 

1,400 

.0009 

0. 

E  =  6,250,000  pounda  per  square  inch. 

230, 970 

1,600 

.0011 

.0001 

259. 848 

1,800 

.0013 

.OCOl 

288, 720 

2,000 

.0015 

.0001 

317, 592 

2,200 

.0017 

.0002 

346, 464 

2,400 

.0019 

.0002 

875. 336 

2,600 

.0022 

.0002 

404, 208 

2,800 

.0024 

.0003 

433, 080 

3,000 

.0026 

.0003 

461, 952 

3,200 

.0028 

.00U3 

490, 824 

3,400 

.0030 

.0003 

510,096 

3,600 

.0033 

.0004 

548, 568 

3.800 

.0036 

.0005 

577,440 

4,000 

.0038 

.0006 

606, 312 

4,200 

.0042 

.0007 

635,184 

4,400 

.0044 

.0008 

664,056 

4,600 

.0047 

.0009 

692. 928 

4.800 

.0050 

.0010 

721,  800 

5,000 

,0054 

.0011 

750, 672 

5,200 

.0060 

.0013 

Comer  craclced. 

779, 544 

5,400 

.0063 

.0014 

800,000 

5,542 

.0066 

.0015 

Maximum  load  applied.    Ultimate  strength 
cube  not  reacbod. 

of 
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Marks,  24. 

Gomposition:  '^ Steel"  Portland  cement,  1;  sand^  1;  broken  stone,  3 

(I"  riDg  stone). 
Water  used  in  mortar,  36.75  per  cent. 
Age,  7  days. 

Set  in  mold  1  day,  in  water,  6  days. 
Weight  per  cubic  foot,  151.86  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  ganged  length. 

Komarks.                , 

Total. 

Per  so  aare 
inon. 

Compres- 
sion. 

Set. 

Pounde. 

14,388 

28,776 

43,164 

57,552 

71,940 

86,328 

100, 716 

115.104 

129. 492 

143.880 

158, 268 

172, 656 

187,044 

202,600 

Poundt, 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,408 

Ineh. 

0. 

.0002 
.0006 
.0011 
.0018 
.0082 
.0044 
.0061 
.0088 
.0104 
.0140 
.0182 
.0240 

Ineh. 

0. 

0. 

.0001 
.0004 
.0009 
.    .0019 
.0027 
.0040 
.0056 
.0072 
.0101 
.0139 
.0192 

Initial  load. 

E= 1,923,000  pounds  per  square  inch. 

E  =  1,406,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  25. 

Gomposition:  << Steel"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  used  in  mortar,  36.75  per  cent  of  cement. 
Age,  21  days. 

Set  in  mold  1  day,  in  water  20  days. 
Weight  per  cubic  foot,  154.02  pounds. 
Sectional  area,  144.48  square  inclies. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total. 

Per  square 
incD. 

Compres- 
sion. 

Set. 

Pounde. 

14.448 

28,896 

43,344 

67,792 

72,240 

86.688 

101, 136 

115, 684 

130, 032 

144,480 

173, 376 

202, 272 

231, 168 

260,064 

286,100 

Pounde. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

1,980 

Ineh. 

0. 

.0001 
.0002 
.0004 
.0006 
.0009 
.0011 
.0014 
.0019 
.0024 
.0041 
.0071 
.0111 
.0165 

Ineh. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0003 
.0005 
.0009 
.0018 
.0040 
.0068 
.0110 

Initial  load. 

E— 3,125,000  pounds  per  square  Inch. 

E —3,000,000  pounds  per  square  inoh. 

First  crack. 
XTltimate  strength. 
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Marks,  26. 

Gomposition:  <<  Steel"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  nsed  in  mortar,  36.75  per  cent  of  cement. 
Age,  31  days. 

Set  in  mold  1  day,  in  water  30  days. 
Weight  per  cnbic  foot,  150.13  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  ganged  length. 

« 

Remarks. 

Total. 

Per  square 
inoli. 

Compres* 
slon. 

Set. 

Pottndi, 

14,460 

28,920 

43,380 

57,840 

72,300 

86,760 

101,220 

115,680 

130,140 

144,600 

173,520 

202, 440 

231,360 

248,100 

PoitndM. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1.716 

Ineh, 

0. 

.0001 
.0008 
.0005 
.0007 
.9009 
.0018 
.0016 
.0021 
.0029 
.0050 
.0086 
.0154 

Ineh, 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0006 
.0011 
.0023 
.0040 
.0102 

IniUal  load. 

E= 8,125,000  pounds  per  square  Inch. 

E= 2,500,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

Marks,  27. 

Composition:  "Steel"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  used  in  mortar,  36.75  per  cent  of  cement. 
Age,  70  days. 

Set  in  mold  1  day,  in  water  69  days. 
Weight  per  cnbic  foot,  155.91  pounds. 
Sectional  area,  145.08  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Poundt. 

Pounds. 

Ineh. 

Ineh. 

14,508 

100 

0. 

0. 

Initial  load. 

29,016 

200 

.0001 

0. 

43, 524 

800 

.0002 

0. 

58,032 

400 

.0003 

0. 

72,540 

600 

.0005 

0. 

87,048 

600 

.0007 

0. 

B~8,571,000  pounds  per  square  inch. 

101, 556 

700 

.0009 

.0001 

116,064 

800 

.0012 

.0001 

130, 572 

900 

.0014 

.0002 

145,060 

1,000 

.0019 

.0004 

^B=8, 000,000  pounds  per  square  inch. 

174,096 

1,200 

.0080 

.0009 

203, 112 

1,400 

.0047 

.0021 

IB— 1,282,000  pounds  per  square  inch. 

232, 128 

1,6U0 

.0075 

.0041 

>                                          •                        •                • 

261, 144 

1,800 

.0113 

.0070 

200,160 

2,000 

.0171 

.0117 

319, 176 

2,200 

.0238 

.0173 

330,000 

First  crack. 

357,500 

2,464 

Ultimate  strength. 
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Marks,  28. 

Composition:  '<  Standard ''Portland  cement,  1;  sand,  1;  broken  stone, 

3  (I"  ring  stone). 
Water  used  in  mortar,  41.18  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  151.37  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Beraarks. 

Total. 

Per  square 
Incii. 

Compres- 
aion. 

Set. 

Pounds. 

14.460 

28, 920 

43,380 

57,840 

72.  300 

86,760 

101,  220 

115, 680 

142. 100 

Pounds. 

100 
200 
800 
400 
500 
600 
700 
800 
083 

Inch. 

0. 
.0004 
.0014 
.0032 
.0002 
.0107 
.0156 
.0237 

Inch. 

0. 

.0001 
.0UO9 
.0022 
.0047 
.0082 
.0125 
.0190 

Inftinl  load. 

• 

E=:  1,000,000  pounds  per  square  inch. 

First  oraok. 
Ultimate  ulrongth. 

Marks,  29. 

Composition :  "  Standard"  Portland  cement,  1 ;  sand,  1 ;  broken  stone, 

3  (J"  ring  stone). 
Water  used  in  mortar,  41.18  per  cent  of  cement. 
Age,  22  days. 

Set  in  mold  1  day,  in  water  21  days. 
Weight  per  cubic  foot,  152.86  pounds. 
Sectional  area,  145.92  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incQ. 

Compres- 
sion. 

Set. 

Pounds. 

14,592 

29,184 

43,776 

58.368 

72,960 

87, 552 

102,144 

116,736 

131, 328 

145,920 

160,512 

195,700 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1.000 

1,100 

1«341 

Inch. 

0. 
.0002 
.0007 
.0013 
.0023 
.0030 
.0062 
.0091 
.0138 
.0188 
.0247 

Inch. 

0. 

0. 
.0002 
.0006 
.0013 
.0024 
.0042 
.0065 
.0103 
.0146 
.0199 

Initial  load. 

E= 1,667,000  pounds  per  square  inch. 
First  orack. 

* 

Ultimate  strength. 
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Marks,  30. 

Oomposition :  <'  Standard" Portland  cement,  1 ;  sand,  1 ;  broken  stone, 

3  (f ''  ringr  stone). 
Water  used  in  mortar,  41.18  per  cent  of  cement. 
Age,  30  days. 

Set  in  mold  1  day,  in  water  29  days. 
Weight  per  cubic  foot  156.13  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5'^ 


Applied  loAds. 

In  ganged  length. 

Remarks. 

Tot«L 

Per  sqiiare 
inch. 

Compre«> 
sion. 

Set. 

Pounds, 

Poundi. 

IndL 

Intih. 

14,460 

100 

0. 

0. 

Initial  load. 

28,920 

200 

.0001 

0. 

43,880 

800 

.0002 

0. 

57,840 

400 

.0004 

.0001 

72,800 

600 

.0007 

.0001 

86,700 

600 

.0009 

.0002 

B  =  3,571,000  pounds  per  square  inch. 

101,220 

700 

.0013 

.0003 

115,680 

800 

.0018 

.0006 

130, 140 

900 

.0024 

.0009 

144,000 

1.000 

.0036 

.0016 

E  —  2,250,000  pounds  per  square  inch. 

173,520 

1,200 

.0098 

.0063 

202,440 

1,400 

.0287 

.0177 

215,200 

1,488 

TTltimate  strength. 

Mnrks,  31. 

Composition :  <<  Standard"  Portland  cement,  1 ;  sand,  1 ;  broken  stone, 

3  (I"  ring  stone). 
Water  used  in  mortar,  41.18  -per  cent  of  cement. 
A  fie,  70  days. 

Set  in  mold  1  day,  in  water  69  days. 
Weight  per  cubic  foot,  156.98  pounds. 
Se(;tional  area,  145.44  square  inches. 
Gauged  length,  5". 


Applied  loadfl. 

In  gauged  length. 

Remarks. 

Total. 

PersQuare 
incn. 

Compres* 
sion. 

Set 

Pounds, 

14,544 

29,088 

43,632 

58,176 

72,720 

87,264 

101,808 

116.352 

130,896 

145,440 

174,528 

203, 616 

232, 704 

201,  792 

300,100 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,063 

IncK 

0. 

.0003 
.0008 
.0012 
.0016 
.0021 
.0026 
.0032 
.0069 
.0046 
.0072 
0106 
.0158 
.0232 

0. 

.0001 
.0003 
.0006 
.0007 
.0010 
.0013 
.0016 
.0020 
.0025 
.0041 
.0064 
.0103 
.0167 

Initialload. 

E— 2,273,000  pounds  per  square  inch. 

E= 2, 143,000  ]>ounds  per  square  inch. 

Comer  cracked, 
ritimnte  ntrpngth. 
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Marks,  32. 

Composition:  <<Star"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(f "  ring  stone). 
Water  used  in  mortar,  31.31  per  cent. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weip:ht  per  cabic  foot,  153.85  pounds. 
Sectional  area,  144.72  square  incUes. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Roniarks. 

TotaL 

Per  sqnare 
incn. 

Comprea- 
aion. 

Set. 

1 

Pmindi. 

Pounds, 

Inch. 

Inch. 

14,472 

100 

0. 

0. 

Initial  Ijad. 

28,944 

200 

.0001 

0. 

48,416 

800 

.0002 

0. 

57,888 

400 

.0003 

0. 

72,360 

500 

.0004 

.0001 

86,832 

600 

.0006 

.0001 

£=5,000,000  pounds  per  sqnare  inch. 

101,304 

700 

.0008 

.0001 

116,770 

800 

.0011 

.0002 

130,248 

900 

.0013 

.0003 

144.720 

1,000 

.0017 

.0005 

]E=3,750,'X)0  pounds  per  square  inch. 

159, 192 

•  1,100 

.0022 

.0006 

173,  G64 

1,200 

.0024 

.0007     . 

188, 136 

1,300 

.0029 

.0008 

202,608 

1,400 

.0032 

.0010 

> 

217, 080 

1,600 

.0037 

.0011 

E= 1,163,000  pounds  per  square  inch. 

231,552 

1,600 

.0043 

.0013 

260.496 

1,800 

.0065 

.0024 

289,440 

2,000 

.0090 

.0044 

/ 

318,384 

2,200 

.0192 

.0116 

First  crack. 

830. 000 

2,342 

Ultimate  strength. 



Marks,  33. 

Composition:  *'Star"  Portland  cement,  1;  sand,  1;  broken  stone,  3 

(I''  ring  stone). 
Water  used  in  mortar,  31.31  per  cent  of  cement. 
Age^  22  days. 

Set  m  mould  1  day,  in  water  21  days. 
Weight  per  cubic  foot,  151.01  pounds. 
Sectional  area,  144.96  square  inches. 
Oauged  length,  5'\ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incD. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,496 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0001 

0. 

43,488 

800 

.0002 

0. 

57,984 

400 

.0003 

0. 

72,480 

500 

.0005 

0. 

86,976 

600 

.0007 

0. 

E= 3, 571,000  pounds  per  sqnare  inch. 

101.  472 

700 

.0009 

.0001 

115,968 

800 

.0011 

.0001 

130, 464 

900 

.0013 

.0002 

144, 960 

1,000 

.0017 

.0004 

^E=3,461,000  pounds  per  square  inch. 

173. 952 

1,200 

.0026 

.0008 

202,944 

1,400 

.0037 

.0012 

R— 1,136,000  pounds  per  square  inch. 

231. 936 

1,600 

.0050 

.0019 

• 

260,  928 

1,800 

.0072 

.0030 

280.  920 

2, 000 

.0116 

.0059 

818, 912 

2,200 

Ultimate  strength. 
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MarkB,34. 

OompositioD:  "Star"  Portland  cement,  1;  ssnd,  1;  broken  8tone,3 

(f "  ring  stone). 
Water  used  in  mortar,  31.S1  per  cent  of  cement. 
Age^  31  days. 

Set  in  mold  1  day,  in  vater  30  days. 
Weight  per  cnbic  foot,  156,59  pomids. 
SectioDSki  area,  144.24  square  inches. 
Ganged  length,  5". 


Applied  lotdi.       1     In 

I>a««dkn(tl>- 

Bcnuuka. 

TotaL 

^iSSsr  '^ 

)rea- 

Sat. 

PotHMb. 

FoanOt.         In 

«A. 

ina>. 

14,  m 

loltlBl  lOftd. 

IS^US 

0. 

»,ZT3 

300 

ooos 

0. 

ET,«M 

400 

)ooa 

72,120 

0; 

Ba,M4 

000 

B=K)0.000  ponDdi  p«r  sqnwe  Inch. 

1MI,»«8 

TOO 

woo 

OOOl 

800 

i»,8ia 

900 

0001 

1M.340 

],OO0 

B=4,S00,O00  poundi  per  iquan  Inch. 

1TB,  088 

1.200 

0001 

kIvm 

1.40O 

0001 

B=3, 333.000  poiind*  p«r  aqnare  iDch. 

330.784 

1,800 

0020 

0002 

m.m 

1,800 

M24 

0002 

288.480 

3,000 

sn.vx 

31,200 

84»,1T8 

2,400 

0038 

ooos 

87S.OM 

2,800 

0042 

0008 

403,872 

2,800 

OOOT 

m.m 

1^000 

DOOl 

481,  Goe 

1,200 

0018 

rirat  crack. 

400.418 

8,400 

003T 

4S];000 

i^iSH     

UllJni»Ui«t»igth. 
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Marks,  35. 

Oomposition:  ^^Star"  Portland  cement,  1 ;  sand,  1;  broken  stone,  3  (| 

ring  stone^. 
Water  nsed  in  mortar,  31.31  per  cent  of  cement. 
Age,  69  days. 

Set  in  mold,  1  day :  in  water,  68  days. 
Weight  per  cubic  root,  160.33  pounds. 
Sectional  area,  144.96  square  iuches. 
Gauged  length,  5'^ 


// 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  Haaare 
incn. 

Compres- 
sion. 

Set 

Pounds, 

14,496 

28,992 

43,488 

57,984 

72,480 

86.976 

101, 472 

115,968 

130,464 

144,960 

173, 952 

202.944 

231,936 

260,928 

289,920 

818.912 

347,904 

376,896 

405, 888 

434,880 

463,872 

492,864 

521,856 

550,848 

579, 840 

608,882 

687,824 

666,816 

672,000 

Paundi. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,2()0 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2,800 

3,000 

3,200 

3,400 

3,600 

8,800 

4,000 

4,200 

4,400 

4,600 

4,636 

Inch. 

0. 

.0001 
.0001 
.0002 
.0008 
.0004 
.0006 
.0007 
.0008 
.0010 
.0012 
.0014 
.0018 
.0022 
.0026 
.0030 
.0034 
.0039 
.0045 
.0051 
.0062 
.0068 
.0079- 
.0090 
.0102 
.0118 
.0188 
.0164 

Jneh. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0003 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.00^0 
.0013 
.0018 
.0021 
.0027 
.0032 
.0037 
.0048 
.0058 
.0073 

Initial  load. 

E  r=  6,250,000  pounds  per  sqaare  inch. 

^B  =  5,000,000  ponnds  per  square  inch. 
B  —  4167,000  ponnds  per  square  inch. 

First  oraok. 
Ultimate  strength. 

vvAier  nsea  in  moruu-,  Mt.iv  per  ctui-  u 
Age,  7  daya. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  percDbio  foot,  146.76  poaodB. 
Sectional  uea,  114.48  square  Inches. 
Ganged  length,  6" 


Applied  1<^>. 

In  g.agM  lenfeth. 

lleB.«rk». 

X.U,. 

^•^^T" 

tioa. 

Bet. 

Pound!. 
14.448 

II 

1B0;032 
144,  IM 

PouBitr. 
IM 

soo 
ma 

fW) 

am 

1.DM 
I.2M 

Cm 

l«eh. 

.0001 

.COM 

.ocwo 

.0000 

0. 

CI 

iouOl 
.0009 

loooo 
.0010 

InlU*ll«d. 

K  =  a,m,000  ponnda  per  equkre  Inob. 

CltlmaUi  atrenirth. 

Marks,  37. 

OotnpoBition:  Alpha  cement,  1;  fine  sand,  1;  §"  pebbles,  3. 

Water  used  in  mortar,  35.10  per  cent  of  cement. 

Age,  21  days. 

Bet  in  mold  1  day,  in  water  20  days. 

Weight  per  cubic  foot,  150.51  ponnds. 

Sectional  area,  144.60  square  IncbeB, 

Gauged  length,  6". 


Applied  loid..        1      IB 

gengeit  leugth. 

BnnirkL 

Totil. 

•^'a™  '^^ 

JIi™' 

Set. 

B«,7«l 

K-B,8Tl,0O0  ponnd*  per  eqam  Inch. 

iit.«8a 

aoo 

144.000 

,400 

oois 

0003 

E  ^8.TB0,000  pooDde  pet  njure  Iseh. 

oom 

0003 

E  —  3,778,000  pooiidt  per  aqun  Inoh 

87S.W 

1,100 
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Marks,  38. 

Composition :  Alpha  cement,  1 ;  fine  sand,  1 ;  f '^  pebbles,  8. 

Water  nsed  in  mortar,  35.10  per  cent  of  cement. 

Age,  34  days. 

Set  in  mold  1  day,  in  water  33  days. 

Weight  per  cubic  foot,  147.02  pounds. 

Sectional  area,  145,68  square  inches. 

Oauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Itemarks. 

Total. 

Per  sqtiftre 
inoo. 

Compres- 
sion. 

Set. 

Poundi. 

14,568 

29,186 

43,704 

68,272 

72,840 

87,408 

101,976 

116,644 

181,  U2 

145,680 

174, 816 

203,952 

233,088 

262,224 

291,360 

820,496 

849,632 

378,768 

407,904 

436,900 

Poundi. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

2,993 

Jneh, 

0. 

.0001 
.0002 
.0003 
.0004 
.0007 
.0009 
.0011 
.0013 
.0015 
.0019 
.0025 
.0081 
.0036 
.0042 
.0050 
.0060 
.0076 
.0101 

Inch, 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0006 
.0008 
.0010 
.0014 
.0017 
.0023 
.0088 

Initial  load. 

B  —  4,167,000  pounds  per  square  inch. 
£  =3  ^,461,000  pounds  per  square  inoh. 

Ultimate  strengtli. 

Yvaujr  utHMi  lu  murdsr,  ou.iu  p«r  ueut  uj 
Age,  70  days. 

Set  in  mold  1  day,  ia  water  69  days. 
Weight  per  cnbic  foot,  148,76  poands. 
Sectionaj  area,  145.20  square  inches. 
Ganged  length,  fi". 


Applied  l<Mdi. 

In  pinged  imgth. 

Kemarki. 

Total. 

'^T" 

"^sr    ^ 

M. 

PoKncU. 

100 

Inth.             I 

mJk. 

I»lUdl<.d. 

iSloM 

zno 

'^0001            ( 

BOO 

0001           0. 

salosD 

100 

oooe 

n.«oo 

wo 

BJ^lM 

000 

0000 

E  =  a,m,000  pounds  psTKinsre  Inch. 

lOlISM 

7O0 

0001 

1M,1M 

800 

ISO.  880 

000 

OOM 

0002 

145,200 

1,000 

OOIB 

0001 

|E=8,311,000  pound*  per  tqum  Inoh. 

171,310 

l.MO 

oooa 

m;5!80 

1*00 

0003 

B =3,833,000  pooDd*  per  mom  Inob. 

1,000 

OOM 

OOOl 

!«i[geo 

i.eoo 

2>a.<ao 

Is 

0038 

0O07 

sisllw 

OMl 

OOOB 

>77,6» 

3,000 

0000 

4M,saa 

2,800 

OOGS 

*as,«oo 

8,000 

0060 

ooia 

l»4,O10 

8,!00 

183.080 

3.100 

S22.720 

8,000 

0081 

0017 

5tl.7S0 

1,800 

0002 

0019 

tei.000 

1.870 

Ultimate  ■tnngtb. 

1 
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Marks,  42. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone^S  (2}^' 

ring  stone,  2;  |"  gravel,  1). 
Water  nsed  in  mortar,  21.25  per  cent  of  cement. 
Age^  7  days. 

Set  m  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  155.93  pounds. 
Sectional  area,  144.24  square  iuches. 
Ganged  length,  5^\ 


Applied  loAdt. 

In  gauged  length. 

Bemarks. 

1 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Poundt, 

14,424 

28,848 

43,272 

57,696 

72,120 

86,644 

100,968 

115.892 

129, 816 

144,240 

173,088 

201,986 

230,784 

250,632 

Poundt, 
100 

aoo 

800 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

Ineh. 

0. 

.0001 
.0002 
.0004 
.0006 
.0008 
.0010 
.0018 
.0016 
.0020 
.0028 
.0040 
.0066 

Ineh, 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0002 
.0008 
.0004 
.0005 
.0007 
.0011 
.0025 

Initial  load. 

B=8,571,000  pounds  per  square  inch.        * 
]S=s8,000,000  pounds  per  square  inch. 
First  crack  and  ultimate  strength. 
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Marks,  43. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3;  {2^" 

ring  stone,  2;  |"  gravel,  1). 
Water  used  in  mortar,  21.25  per  cent  of  cement. 
Age,  23  days. 

Set  in  mold  1  day,  in  water  22  days. 
Weight  per  cubic  foot,  167.24  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

• 

Remarks. 

Total. 

Per  sqaare 
inch. 

Compres* 
slon. 

Set. 

Fimnds. 

Pounds. 

Inch. 

Ineh. 

14,424 

100 

0. 

0. 

Initial  load. 

28.848 

200 

.0001 

0. 

43,272 

800 

.0002 

0. 

57,686 

400 

.0003 

0. 

72,120 

500 

.0004 

0. 

86,544 

600 

.0005 

.0001 

E= 6,250,000  pounds  per  square  inch. 

100, 968 

700 

.0007 

.0001 

115,392 

800 

.0008 

.0001 

129,816 

900 

.0010 

.0002 

144,240 

1,000 

.0011 

.0002 

E=5,000,000  pounds  per  sqanre  inch. 

173,088 

1,200 

.0015 

.0003 

201, 986 

1,400 

.0020 

.0005 

,E=3tl25,000  pounds  per  square  inch. 

230, 784 

1,600 

.0024 

.0007 

259, 632 

1,800 

.0028 

.0008 

288,480 

2,000 

.0033 

.0008 

817,  328 

2,200 

.0037 

.0009 

346, 176 

2,400 

.0043 

.0011 

375. 024 

2,600 

.0048 

.0013 

403, 872 

2,800 

.0054 

.0015 

432,  720 

8,000 

.0063 

.0019 

461,568 

3.200 

.0075 

.0023 

■ 

490, 416 

8,400 

.0087 

.0029 

519, 264 

3,600 

.0105 

.0039 

First  crack. 

648, 112 

8,800 

.0168 

.0082 

549.000 

8,806 

Ultimate  strength* 
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Marks,  44. 

Oomposition :  Alpha  cement,  1 ;  fiue  sand,  1 ;  broken  stone,  3  {2^" 

ring  stone,  2;  J''  gravel,  1). 
Water  used  in  mortar,  21.25  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  160.53  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5'\ 


Applied  loads. 

In  ganged  leDgth. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Poundt, 

Inch. 

Iiuh, 

14, 412 

100 

0. 

0. 

Initial  load. 

28,824 

200 

.0001 

0. 

43,2:^6 

800 

.0001 

0. 

57,648 

400 

.0002 

0. 

72,0«0 

500 

.0003 

0. 

86,472 

600 

.0004 

0. 

E= 6,250,000  pounds  per  square  inch. 

100,884 

700 

.0004 

0. 

115, 296 

800 

.0006 

0. 

129, 708 

900 

.0007 

0. 

144,120 

1.000 

.0008 

0. 

^B =5,625,000  pounds  per  square  inch. 

172,044 

1,200 

.0010 

0. 

201,768 

1,400 

.0012 

0. 

B= 5,000,000  pounds  per  square  inch. 

230,592 

1,600 

.0014 

—  0001 

259, 416 

1,800 

.0015 

—  .0001 

288,240 

2,000 

.0017 

—  .0001 

317,064 

2.200 

.0018 

—  0001 

345,888 

2,400 

.0020 

—  .0001 

374, 712 

2,600 

.0023 

—  0001 

403, 586 

2,800 

.0025 

—  .0001 

432,360 

3,000 

.0028 

0. 

4G1, 184 

8,200 

.0031 

0. 

490,008 

8,400 

.0034 

+  .0001 

518, 832 

sisoo 

.0037 

.0001 

547, 656 

.0041 

.0001 

576, 480 

4,000 

.0045 

.0002 

605,804 

4,200 

.0049 

.0002 

634,128 

4,400 

.0054 

.0003 

662,952 

4,600 

.0061 

.0004 

691,776 

4,800 

.0071 

.0006 

First  craeic 

720, 600 

5,000 

.0074 

.0011 

724,  IGO 

5,024 

Ultimate  strengtlu 
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Marks,  45. 

Oompositiou :  Alpha  cement,  1;  flue  sand,  1;  broken  stone,  3  (3^^^ 

ring  stone,  2;  J"  gravel,  1). 
Water  used  in  mortar,  21.25  per  cent  of  cement. 
Age,  67  days. 

Set  in  mold  1  day,  in  water  66  days. 
Weight  per  cubic  foot,  168.26  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

• 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
iDoh. 

Compres- 
sion. 

Set. 

Poundi. 

Pounds. 

Inch, 

Inch, 

14,424 

100 

0. 

0. 

Initial  load. 

28,848 

200 

0. 

0. 

43,272 

800 

.0001 

0. 

• 

57,696 

400 

.0001 

0. 

72,120 

600 

.0002 

0. 

86,544 

600 

.0002 

0. 

E  =  12,500,000  pounds  por  sqnare  inch. 

•  100,068 

700 

.0004 

0. 

115,802 

800 

.0005 

0. 

120, 816 

900 

.0006 

0. 

144,240 

1,000 

.0007 

0. 

^E =6,429,000  ponndtt  per  square  inch. 

173,088 

1,200 

.0009 

0. 

201,936 

1,400 

.0011 

0. 

(b =5,555,000  pounds  per  square  inch. 

230.784 

1,600 

.0013 

0. 

f 

259, 632 

1,800 

.0015 

0. 

288,480 

2,000 

.0016 

.     0. 

317,328 

2,200 

.0018 

0. 

;i46, 176 

2,400 

.0020 

0. 

375, 024 

2.600 

.0022 

0. 

4413, 872 

2,800 

.0024 

0. 

432,720 

8,000 

.0027 

.0001 

461,568 

8,200 

.0031 

.0002 

Comer  cracked. 

490, 416 

8,400 

.0036 

.0003 

519,264 

8,600 

.0041 

.0005 

548, 112 

8,800 

.0047 

.0007 

576, 960 

4,000 

.0056 

.0010 

605,808 

4,200 

.0071 

.0013 

634,656 

4,400 

.0091 

.0021 

663,604 

4,600 

.0137 

.0040 

678,000 

4,700 

Ultimate  strength. 

608 


CONCRETE  CUBES. 


Marks,  46. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  1^''  pebbles,  3. 

Water  used  in  mortar,  29.74  per  cent  of  cement. 

Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 

Weight  per  cubic  foot,  149.63  pounds. 

Sectional  area,  144.96  square  inches. 

Gauged  length,  5''. 


Appliod  1  nils. 

In  gauj<:ed  Ienj;tli. 

RemarkB. 

Toiftl. 

IVr  >niuir© 
inch. 

Cinnpres- 
sion. 

Set. 

Pound*. 

14, 496 

28,992 

43,488 

•  67,984 

72,480 

86,976 

101, 472 

115, 968 

130, 464 

144,960 

173, 952 

202,944 

231,036 

260,928 

889,920 

329,900 

Pounds. 

100 

200 

300 

400 

500  . 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,276 

Inch, 

0. 

.0001 
.0003 
.0004 
.0006 
.0008 
.0010 
.0012 
.0013 
.0016 
.0021 
.0029 

.oo:i8 

.0050 
.0066 

Inch. 

0. 

0: 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.  0005 
.0008 
.0011 
.0016    , 
.0022    1 
1 

Initial  load. 

B:^: 3,571,090  pouudH  per  sqnftre  inch. 

E=:  8, 750, 000  pounds  per  square  incli. 
I E  — 1,562,000  pounds  per  square  inch. 

Ultimate  strength. 

Marks,  47. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (IJ''  pebbles). 

Water  used  in  mortar,  29.74  per  cent  of  cement. 

Age,  22  days. 

Set  in  mold  1  day,  in  wat^r  21  days. 

Weight  per  cubic  foot,  151.75  pounds. 

Sectional  area,  145.32  square  inches. 

Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Tneh. 

Inch. 

14,532 

100 

0. 

0. 

Initial  load. 

29,064 

200 

.0001 

0. 

43, 590 

300 

.0002 

0. 

58,128 

400 

.0003 

0. 

72,660 

500 

.0004 

0. 

87,192 

600 

.0005 

0. 

E =5,000,000  pounds  per  square  inch. 

101,724 

700 

.0007 

0. 

116. 256 

800 

.0009 

0. 

130, 788 

900 

.0010 

0. 

145. 320 

1,000 

.0012 

.0001 

E=4,091,000  pounds  per  square  inch. 

174, 384 

1,200 

.0016 

.0001 

203. 448 

1,400 

.0020 

.0002 

^  E— 2,941,000  pounds  per  square  inch. 

232, 512 

1,600 

.0023 

.0003 

261, 576 

1.800 

.0027 

.0003 

290, 640 

2,000 

.0032 

.0004 

319. 704 

2,200 

.0038 

.0006 

348,768 

2.400 

.0044 

.0007 

377, 832 

2,600 

.0051 

.0010 

406, 896 

2,800 

.0061 

.0013 

435,960 

3,000 

.0076 

.0017 

463, 000 

3,186 

Ultimate  strength. 
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Marks,  48. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (1^"  pebbles). 

Water  used  in  mortar,  29.74  per  cent  of  cement. 

Age,  29  days. 

Set  in  mold  1  day,  in  water  28  days. 

Weight  per  cubic  foot,  151.51  pounds. 

Sectional  area,  145.44  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Kcmarks. 

Total. 

Per  square 
inoh. 

Coniprcs- 
sion. 

Set. 

Pounds. 

PoundM. 

Inch. 

Inch. 

14,544 

100 

0. 

0. 

Initial  load. 

20,088 

200 

.0001 

0. 

43,632 

300 

.0002 

0. 

68,176 

400 

.0003 

.0001 

72. 720 

500 

.0C06 

.0001 

87,264 

600 

.0007 

.0001 

E =4,187,000  pounds  per  square  inch. 

101,808 

700 

.0009 

.0001 

116, 352 

80U 

.0011 

.0002 

130, 890 

900 

.0012 

.0002 

145, 440 

1,000 

.0014 

.0002 

lE=3,750.000  pounds  per  square  inch. 

174. 528 

1,200 

.0017 

.0003 

203, 616 

1,400 

.0022 

.0004 

Ie =3.125,000  pounds  per  square  inch. 

232, 704 

1,600 

.0025 

.0005 

/ 

261, 792 

1,800 

.0031 

.0006 

290,880 

2.000 

.0036 

.0008 

319, 968 

2,200 

.  0042 

.0009 

349, 056 

2,400 

.0047 

.0011 

878, 144 

2,600 

.  OO.il 

.  0011 

Comer  oracked. 

407, 232 

2,800 

.0055 

.0012 

43C.  320 

3,000 

.0001 

.0013 

465, 408 

3,200 

.0068 

.0015 

494, 496 

3,400 

.0076 

.0018 

523.  5K4 

3, 600 

.0084 

.0022 

552, 672 

3,800 

.0083 

.0024 

Cracks  in  vicinity  of  the  roicrometor. 

555.  200 

3,817 

Ultimate  strength. 

H.  Doc.  113- 
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Marks,  49. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  1^**  pebbles,  3. 

Water  used  in  mortar,  29.74  per  cent  of  cement. 

Age,  61  days. 

Set  in  mold  1  day,  in  water  60  days. 

Weight  per  cubic  foot,  150.«9  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5", 


Applied  loads. 

Id  gauged  length. 

Remarks. 

ToUl. 

Per  saiiare 
incD. 

Cotnpres- 
sioD. 

Sot. 

Pounda. 

Pound*. 

Inch. 

Inch. 

• 

14,520 

100 

0. 

0. 

Initial  load. 

29.040 

200 

.0001 

0. 

43,560 

300 

.0003 

0. 

58, 080 

400 

.0005 

0. 

72,600 

500 

.0007 

.0001 

87. 120 

000 

.0010 

.0001 

E  =  2,778,000  pounds  per  square  inch. 

101,640 

700 

.0012 

.0003 

116, 160 

800 

.0015 

.0003 

130.680 

900 

.0017 

.0004 

145,200 

1,000 

.0020 

.0005 

^  E= 8,000,000  pounds  per  square  inch. 

174, 240 

1,200 

.0027 

.0007 

203,280 

1,400 

.0034 

.0008 

E  =  1,724,000  pounds  per  square  inch. 

232, 320 

1.600 

.0040 

.0010 

► 

261,360 

1,800 

.oo.:6 

.0010 

290, 400 

2,000 

.0054 

.0010 

319. 440 

2,200 

.0060 

.0010 

348, 480 

2,400 

.0070 

.0012 

377, 520 

2,600 

.0084 

.0018 

406,560 

2,800 

.0099 

.0022 

435,600 

3,000 

.0118 

.0031 

Comer  cracked. 

464,640 

3,200 

.0141 

.0041 

493,680 

3,400 

.0170 

.0054 

522, 720 

3,600 

.0205 

.0070 

551. 760 

3,800 

.0250 

.0005 

583,500 

4,018 

Ultimate  strength. 
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Marks,  50. 

Composition :  Alpha  cement,  1 ;  fine  saud,  1 ;  pebbles,  3  (IJ^'  pebbles, 

2;  f"  pebbles,  1). 
Water  used  in  mortar,  32.31  per  cent  of  cement. 
Age,  8  days. 

Set  in  mold  1  day,  in  water  7  days. 
Weight  per  cubic  foot,  148.26  pounds. 
Sectional  area,  145.32  square  inches. 
Gauged  length,  5^^ 


Applied  loads. 

In  gauged  length. 

Semarks. 

Total. 

Per  sanare 
inoQ. 

Compres- 
sion. 

Set. 

Poundt. 

14,532 

29, 004 

43, 506* 

58,128 

72, 660 

87,192 

101. 724 

116, 256 

130,788 

145, 320 

174. 384 

203, 448 

232.512 

261, 576 

289,800 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1.800 

1,994 

Inch. 

0. 

.0001 
.0003 
.0005 
.OCOS 
.0010 
.0012 
.0015 
.0018 
.0021 
.0029 
.0035 
.0043 
.0077 

Ineh. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0006 
.0067 
.0010 
.0026 

Initial  load. 

E=3,125,000  pounds  per  square  inoh. 

E =2,812,000  pounds  per  sqaare  inoh. 

First  crack. 
Ultimate  strength. 

Marks,  51. 

Composition:  Alpha  cement,  1 ;  fine  sand,  1;  stone,  3  (1^'^  pebbles,  2; 

I"  pebbles,  1). 
Water  used  in  mortar,  32.31  per  cent  of  cement. 
Age,  23  days. 

Set  in  mold  1  day,  in  water  22  days. 
Weight  per  cubic  foot,  151.38  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

fiemarks. 

Total. 

Per  square 
inon. 

Compres- 
sion. 

Set. 

Pounds. 

14,424 

28,848 

43,272 

57,606 

72.120 

86,544 

100,968 

115,392 

129,816 

144,240 

173, 088 

201,936 

230.780 

259,632 

288,480 

317,328 

346,176 

375. 024 

403,872 

430,000 

432, 720 

436,100 

Pounds. 

100 

200 

300 

460 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

Ineh. 

0. 

.0001 
.0002 
.0003 
.0006 
.0007 
.0000 
.0011 
.0013 
.0014 
.0016 
.0018 
.0022 
.0024 
.0027 
.0031 
.0034 
.0041 
.0056 

Ineh. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 

0. 

0. 
.0002 

0. 

Initial  load. 

E= 4, 167,000  pounds  per  square  inoh. 

IE  — 3,461,000  pounds  per  sqaare  inch. 
Ie     8,846,000  pounds  per  square  inoh. 

First  oraok. 
Ultimate  strength. 

8,000 
3,023 

.0097 

Composition :  Alpha  cement,  1;  fine  Band,  1;  stone,'  • 

2;  f"  pebbles,  1). 
Water  used  in  mortar,  32.31  per  cent  of  cement, 
Agej32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weiglit  per  cubic  foot,  150.76  pounds. 
Sectional  area,  144.84  square  incbes. 
Gauged  lengtb,  5". 


(IJ"  pebbles, 


Applied  load*. 

In  gaaged  length. 

RcmiTkt. 

Total. 

'"^^ 

CODIPMB. 

set. 

•.IbD. 

' 

P<m»d>. 

Pou«di. 

Inch 

Ineh. 

U.4M 

IM 

Initiid  load. 

s».im 

-o. 

IM 

WU3 

7i.i2» 

60* 

HOW) 

m\ 

E=(.1BT,IX»  poauda  per  square  loch. 

lis!  872 

WO 

Swli 

I44isi0 

E  =  t.OSl  ,000  pounds  per  equire  loch. 

173, 8U8 

l!«o 

«oJo 

mSj 

E  =3.33S,100  pouude  per  equaro  inch. 

0023 

mii3 

378!  5S1 

lisoo 

00!7 

s 

ooij 

1 

2.  BOO 

OOOT 

IsS:^ 

s.uoa 

,13.  m 

Odin 

3,400 

First  cr«ck. 

&il.  Vii 

3,CU0 

0079 

mlzxt 

1:800 

0110 

.0021 

UllimaU  strength. 
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Marks,  53. 

Gomposition:  Alpha  cement,  1 ;  fine  sand,!;  pebbles,  3  (1  J"  pebbles, 

2;  f"  pebbles,  1). 
Water  used  in  mortar,  32.31  per  cent  of  cement. 
Age,  61  days. 

Set  in  mold  I  day,  in  water  60  days. 
Weight  per  cubic  foot,  160.87  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  sqnare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14, 406 

100 

0. 

0. 

Initial  load. 

28,992 

200 

.0001 

0. 

4.1. 488 

300 

.0002 

0. 

67,  P84 

40O 

.0004 

.0001 

- 

72.  480 

500 

.0005 

.0001 

86,076 

600 

.0006 

.0001 

E— 5,000,000  pounds  per  square  inch. 

101. 472 

700 

.0008 

.0001 

115,9ii8 

800 

.0010 

.0002 

130,  464 

900 

.0012 

.0003 

144,  960 

1,000 

.0013 

.0003 

IE =4,500,000  pounds  per  sqnare  inch. 

iT.i,  952 

1,200 

.0018 

.0005 

202, 944 

1,400 

.0023 

.0006 

E= 2,631,000  pounds  per  square  inch. 

231.936 

1,600 

.0029 

.0008 

260,928 

1,800 

.0033 

.0009 

289.920 

2,000 

.0040 

.0011 

1 

318,912 

2,200 

.0048 

.0013 

347,904 

2,400 

.0052 

.0015 

376, 896 

2,600 

.0059 

.0017 

405,888 

2,800 

.0065 

.0019 

434,880 

3,000 

.0074 

.0021 

463,872 

3,200 

.0071 

.0020 

492,864 

3,400 

.0064 

.0015 

First  crack. 

505,900 

8,490 

Ultimate  strength. 

Marks,  54. 

Gomposition :  Alpha  cement,  1 ;  fine  sand,  1;  stone,  3  (1^^^  pebbles,  1 ; 

f"  pebbles^  1;  J"  gravel,  1). 
Water  used  m  mortar,  33.67  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  145.27  pounds. 
Sectional  area,  144  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Coroprea- 
sion. 

Set. 

Pounds. 

14,400 

28.800 

43,200 

57,000 

72,000 

86,400 

100,800 

115,200 

129,600 

144,000 

172,800 

201,600 

214, 100 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,486 

Inch. 
0. 

.0002 
.0006 
.0010 
.0018 
.0018 
.0028 
.0020 
.0036 
.OOU 
.0079 
.0140 

Inch. 

0. 

0. 

0. 

.0002 
.0003 
.0005 
.0008 
.0011 
.0014 
.0019 
.0041 
.0086 

Initial  load. 

E     1,923,000  pounds  per  sqnare  inch.              A 

B= 1,800, 000  pounds  per  square  inch. 
First  crack  and  ultimate  strength. 
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Marks,  55. 

Composition:  Alpha  cement,  1 ;  fine  sand,  1;  stone^  3  (IJ"  pebbles,  1; 

f"  pebbles,  1;  i  inch  gravel,  1). 
Water  used  in  mortar,  33.07  per  cent  of  cement. 
Age,  22  days. 

Set  in  mold  1  day,  in  water  21  days. 
Weight  per  cabic  foot,  149.74  pounds. 
Sectioual  area,  143.52  square  inches. 
Gauged  length,  5". 


Applied  luads. 

In  ganged  length. 

Remarka. 

Total. 

Per  so  uare 
inch. 

Compre«- 
Blon. 

Set. 

Pounds. 

14, 352 

28, 704 

43,050 

57,408 

71,760 

86,112 

100.464 

114,816 

120, 168 

143,520 

172,224 

200, 028 

229,632 

258. 336 

287,040 

815, 744 

844,448 

373, 152 

384,000 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,676 

Inch. 

0. 

.0001 
.  0:)02 
.0003 
.0005 
.0007 
.0008 
.0010 
.0012 
.0015 
.0019 
.0024 
.0031 
.0037 
.0044 
.0052 
.0065 
.0105 

Ineh. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0007 
.0009 
.0013 
.0036 

Initial  load. 

E_  4, 107, 000  poanda  per  aquare  inch. 

]  E  —  3,214,000  i>oandB  per  aquare  inch. 
E  =  2,174,000  pounds  per  square  inch. 

Ultdmate  strength. 

J 


CONCRETE   CUBES. 


615 


Marks,  56. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (1^^^  pebbles,  1; 

f "  pebbles,  1 ;  \'*  gravel,  1). 
Water  ased  in  mortar,  33.67  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days* 
Weight  per  cubic  foot,  148.20  poands. 
Sectional  area,  144.72  square  Inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  longth. 

l\entar!:H. 

Total. 

Per  sq  nare 
inch. 

Conipres- 
aion. 

Set. 

Foundt. 

14, 472 

28,044 

43,416 

57,888 

72.360 

86, 832 

101,304 

115. 776 

130.248 

144,720 

173,664 

202,608 

231,552 

260,406 

280,440 

318. 384 

347,328 

876.272 

405,216 

434,160 

FoundM. 

100 

200 

800 

400 

500 

600 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

8,000 

Inch, 
0. 

.0001 
.0004 
.0005 
.0006 
.0008 
.0010 
.0012 
.0013 
.0015 
.0020 
.0025 
.0030 
.0035 
.0041 
.0048 

^     .0057 
.0078 
.0003 
.0117 

Jneh. 

0. 

0. 

0. 
.0001 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0008 

:ouoo 

.0011 
.0017 
.0025 
.0041 

Initial  load. 

E  =  3,125,000  pounds  per  square  iucli. 

^E  =  8,461,000  pounds  per  square  inch. 
(b  —  2,500,000  pounds  per  square  inch. 

First  crack. 
L'Uiinatc  strength. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  etone,  3  (IJ"  pebbles, 

1;  §"  pebbles,  1;  ^"  gravel,  1). 
Water  used  in  mortar,  33,67  per  ceat  of  cement. 
Age,  66  days. 

Set  in  mold  1  day,  in  water  64  days. 
Weight  per  cubic  foot,  147.89  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  iMdi. 

In  gnig«d  length. 

Romarki 

Total. 

^'toX" 

Compre..         ^ 

et 

Paundt. 

PwndM. 

/no*.             I 

itA. 

14. 4M 

lulllal  bid. 

18.  MS 

2*0 

0001        0 

43,4112 

0002           < 

721420 

ooos        c 

M.»04 

WO 

oous         0 

0001 

E  =  3,lS5.000poaDdip«riq 

uMlncb. 

13«,SM 

MO 

0002 

]E  =  3,aH,000p(raDd.penq 

■reluch. 

m.M» 

KB.  778 

||4I>U 

E  =  !,»41.000p™ndiperK] 

■lelnch 

OMO 

0006 

m,n2 

mlm 

2!  poo 

0IM4 

Sow 

It.  400 

m.sa* 

2,«» 

oou 

4m:s5z 

2.m 

s.ooo 

0072 

OOIB 

*si.igs 

t.iou 

0U(« 

4in.4M 

3:400 

B,BDO 

0111 

D0J3 

ss(i;3»2 

B,BO0 

DltlDUtostNDSth. 
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Marks,  58. 

OompositioD :  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  {2^^' 

ring  stone). 
Water  used  in  mortar,  28.78  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  158.37  pounds. 
Sectional  area,  144.36  square  inches. 
Gauged  length,  5^'. 


Applied  loadg. 

In  eaaged  length. 

Remarks. 

Total. 

Per  aquare 
iDon. 

Comprea- 
sion. 

Set. 

Poundt. 

14,436 

28,872 

43,308 

67,744 

72,180 

86,616 

101, 052 

116,488 

129,924 

144,360 

173,232 

202,104 

230, 076 

250,848 

288,720 

317,692 

346,464 

Poundt. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

Inch, 

0. 

.0002 
.0004 
.0006 
.0008 
.0011 
.0013 
.0016 
.0018 
.0021 
.0027 
.0039 
.0053 
.0075 
.0009 
.0124 
.0137 

Ineh. 

0. 

0. 

.0001 
.0001 
.0002 
.0008 
.0003 
.0004 
.0006 
.0007 
.0010 
.0016 
.0024 
.0037 
.0054 
.0072 
.0076 

Initial  load. 

E =8,125,000  pounds  per  square  inob. 
E— 8,214,000  pounds  per  square  inoh. 

First  crack.. 
Ultimate  strength. 
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Marks,  59. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  (2^ 

ring  stone). 
Water  used  in  mortar,  28.78  per  cent  of  cement. 
Age,  22  days. 

Set  in  mold  1  day,  in  water  21  days. 
Weight  per  cubic  foot,  159.27  ponnds. 
Sectional  area,  145.56  square  inches. 
Gauged  length,  5". 


// 


Applied  loads. 

In  ganged  length. 

Bcraarka. 

Total. 

Per  eq  aare 
inon. 

Comprea- 
sion. 

Set. 

Pounda. 

Pounds. 

Inch. 

Inch. 

U,&56 

100 

0. 

0. 

Initial  load. 

29,112 

200 

0. 

0. 

43,<M» 

300 

.0001 

0. 

68,224 

400 

.0002 

0. 

72,780 

500 

.0003 

0. 

87,336 

6U0 

.0004 

.0001 

E  -^8,883,000  pounda  per  aquare  inch. 

101,892 

700 

.0006 

.0001 

116, 448 

800 

.0007 

.0001 

131,004 

900 

.0008 

.0001 

145.560 

1,000 

.0010 

.0002 

E= 5,625,000  pounda  per  aqnare  inoli. 

174,672 

1,200 

.0012 

.0002 

203, 784 

1,400 

.0014 

.0002 

E  ~- 7.143,000  pounda  per  aqoare  inch. 

232,896 

1,600 

.0017 

.0002 

►                                           •                       ^               • 

262,008 

1,800 

.0018 

.0003 

291,120 

2,000 

.0018 

.0003 

820,232 

2,200 

.0019 

.0002 

849.344 

2,400 

.0020 

.0002 

878,456 

2.600 

.0021 

.0001 

407,568 

2,800 

.0022 

.0001 

436,680 

8,000 

.0023 

.0001 

465,792 

8,200 

.0025 

0. 

First  oraolc. 

494,904 

8,400 

.0028 

0. 

524, 016 

8,600 

.0031 

0. 

553, 128 

8,800 

.0038 

0. 

582.240 

4,000 

.0051 

.0002 

603,000 

4,143 

Ultimate  strength. 
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Marks,  60. 

Ooinpositioii:  Alpha  cement,  1,*  fine  sand,  1;  broken  stone,  3  (2^'^ 

ring  stone). 
Water  used  in  mortar,  28.78  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  161.44  pounds. 
Sectional  ared,  144.48  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bciaare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

14.448 

28,896 

43.344 

57,792 

72, 240 

86,688 

101, 136 

115.584 

130.032 

144,480 

173, 876 

202. 272 

231, 168 

260,064 

288,960 

290.000 

317, 856 

346,752 

375. 648 

404,544 

433,440 

462,386 

491,232 

b20,128 

549,024 

577,020 

598,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

Inek. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0008 
.0009 
.0011 
.0014 
.0018 
.0023 
.0026 
.0033 

Jneh.      ' 
0. 
0. 
0. 
0. 
0. 
0. 

.0001 

.0001 

.0001 

.0001 

.  00U2 

.00<i3 

.0004 

.0007 

.0008 

Initial  load. 

E  —  5,000,000  pounds  per  square  Inch. 

^E =4,500,000  pounds  per  square  inch. 
E= 3,333,000  pounds  per  square  inch. 

Comer  cracked. 
Ultimate  strength. 

2.200 
2,400 
2,600 
2,800 
8,000 
3,200 
3,400 
8.600 
3.80(1 
4.000 
4,140 

.0OJ7 
.0043 
.0049 
.0059 
.0073 
.0093 
.0112 
.0135 
.0158 
.0187 

.0010 

.0013 

.0016 

.0019 

.0027 

.0040 

.0052 

.0068 

.0086  " 

.0105 
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Marks,  61. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  (2^ 

ring  stone). 
Water  used  in  mortar,  28.78  per  cent  of  cement. 
Age,  65  days. 

Set  in  mold  1  day,  in  water  64  days. 
Weight  per  cubic  foot,  161.76  pounds. 
Sectional  area,  144.96  square  inches. 
Ganged  length,  6". 


// 


Applied  loads. 

In  ganged  leDgth. 

Koraarka. 

Total. 

Per  square 
incn. 

Comprea- 
sion. 

Set. 

Pounds . 

Poundt. 

Inch. 

.  Inch, 

'' 

14,496 

100 

0.  - 

0. 

Initial  load. 

2»,dft2 

200 

0. 

0. 

4S,488 

300 

0. 

0. 

57,984 

400 

.0001 

0. 

72,480 

500 

.0001 

0. 

86.976 

600 

.0002 

0. 

E  =  12,500»000  pounds  per  square  inch. 

101,472 

700 

.0002 

0. 

115,968 

800 

.0003 

0. 

130, 464 

900 

.0005 

0. 

144,960 

1,000 

.0006 

0. 

lE  =3  7,500,000  pounds  per  square  inch. 

173,952 

1,200 

.0009 

0. 

202,944 

1.400 

.0011 

0. 

E  —  3,846,000  pounds  per  square  inch. 

231, 936 

1.600 

.0014 

0. 

f 

260, 928 

1,800 

.0016 

0. 

289, 920 

2,000 

.0020 

.0001 

318, 912 

2,200 

.0023 

.0002 

347,904 

2,400 

.0029 

.0003 

376, 896 

2,600 

.0036 

.0006 

405,888 

2,800 

.0042 

.0008 

434,880 

3,000 

.0050 

.0012 

463, 872 

3,200 

.0060 

.0016 

492,861 

3,400 

.Oj71 

.0021 

521, 856 

3,600 

.0089 

.0031 

550,848 

3,800 

.0115 

.0048 

First  cracic 

579, 840 

4,000 

.0141 

.0006 

608,832 

4,200 

.0179 

.0002 

637,824 

4,400 

.0245 

.0142 

655, 700 

4,523 

Ultimate  strength. 
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Marks,  62. 

CompositioD :  Alpha  cement,  1  ]  fine  sand,  1 ;  stone,  3  (2^'^  ring  stone, 

1 ;  I"  pebbles,  1 ;  J"  gravel,  1). 
Water  used  in  mortar,  33.68  per  cent  of  cement. 
Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 
Weight  per  cubic  foot,  148.63  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loads. 

Id  gauged  length. 

Remarks. 

Total. 

Per  sauare 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14.484 

28,968 

43,452 

57, 986 

72,420 

86,904 

101, 388 

115,872 

13U,  356 

144,810 

173,808 

202, 776 

220, 100 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,0(K) 

1,200 

1,400 

1,520 

Inch. 

0. 

.0001 
.0004 
.00U6 
.0009 
.0011 
.0014 
.0017 
.0021 
.0027 
.0045 
.0105 

Inch, 

0. 

0. 
.0001 
.0001 
.0002 
.0002 
.0002 
.  0002 
.0003 
.0005 
.0014 
.0055 

Initial  load. 

E_2, 778,000  pounds  per  square  inch. 

E= 2,045,000  pouudd  por  sqaare  inch. 
Ultimate  strength. 

Marks,  63. 

Composition:  Alpha  cement,!;  fine  sand,  1;  stone,  3  (2J"  ring  stone, 

1;  I"  pebbles,  1;  i"  gravel,  1). 
Water  used  in  mortar,  33.68  per  cent  of  cement- 
Age,  22  days. 

Set  in  mold  1  day,  in  water  21  days. 
W^eight  per  cubic  foot,  152.48  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion.  « 

Set 

Pounds. 

14, 490 

28. 992 

43,488 

57.  084 

72,  480 

80, 976 

101,472 

115,968 

130. 464 

144,960 

173, 952 

202,  944 

231.936 

260, 928 

289, 920 

318.912 

347,  904 

376, 81>6 

405. 888 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,  0(  0 

2. 200 

2.400 

2,  GOO 

2.800 

Inch. 

0. 

.0001 
.0002 
.0004 
.0005 
.0006 
.0008 
.0009 
.0011 
.0012 
.0016 
.0019 
.0()24 
.  0028 
.0035 
.0043 
.0056 
.0077 
.0113 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0003 
.0005 
.0005 
.0008 
.0009 
.0014 
.0024 
.0045 

Initial  load. 

E=5, 000,000  ponnds  per  sqnare  inch. 

E=4,500,000  pounds  per  square  inch. 
E =2,631,000  pounds  per  square  inch 

Ultimate  strength. 
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Marks,  64. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  broken  stone,  3  (2 J 

ring  stone,  1;  jj"  pebbles,  1;  J"  gravel,  1). 
Water  used  in  mortar,  33.08  per  cent  of  cement. 
Age,  32  days. 

Set  in  mold  1  day,  in  water  31  days. 
Weight  per  cubic  foot,  151  pounds. 
Sectional  area,  144.24  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incli. 

Compres- 
sion. 

Set. 

Poundt. 

14, 424 

28.848 

43. 272 

67,696 

72, 120 

86,544 

100.968 

115,  302 

129,816 

144, 240 

173,088 

201, 936 

230, 784 

259,632 

288,480 

317, 328 

346, 176 

375. 024 

389. 500 

Poundi. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1.400 

1,600 

1,800 

2,000 

2,200 

2.400 

2,600 

2,700 

Inch, 

0. 

.0001 
.0003 
.0004 
.0006 
.0007 
.0009 
.0010 
.0012 
.0013 
.0017 
.0020 
.0025 
.0028 
.0030 
.0035 
.0044 
.0074 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.  0001 
.0«>01 
.UOJl 
.0001 
.  lOOl 
.0(02 
.  0U02 
.0001 

0. 

0. 
—  .0001 

Initial  load. 

£=4,167,000  pounds  per  square  inch. 

^E=3,750,000  pounds  per  square  inch. 
E— 2,941,000  pounds  per  square  inch. 

Ultimate  strength. 

Marks,  65. 

Composition:  Alpha  cement,  Ij  fine  sand,  3;  broken  stone,  6  (1"  ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  8  days. 
Set  in  air. 

Weight  per  cubic  foot,  152.27  pounds. 
Sectional  area,  144.48  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarkfl. 

Total. 

Per  square 
iiioti. 

Compres- 
sion. 

Set. 

Pound*. 

14,448 

28,896 

43,344 

57,  792 

72. 240 

86,688 

101, 136 

115,584 

121, 500 

Pounds. 
100 
200 
300 
400 
600 
600 
700 
800 
841 

Inch. 

0. 

.0014 
.0041 
.0077 
.0112 
.0163 
.0219 
.0277 

Ineh, 

0. 

.0010 
.0034 
.0063 
.0094 
.0137 
.0187 
.0237 

Initial  load. 

E  =  061,000  pounds  per  square  inch. 
First  crack. 

Ultimate  strength. 
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Marks,  66. 

Composition:  Alpha  cement,  1;  fine  sand,  3;  broken  stone,  6  (r^  ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  8  days. 
Set  in  air. 

Weiglit  per  cubic  foot,  161.64  pounds. 
Sectional  area,  144.12  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

lieniarks. 

Total. 

Per  nmiare 
inco. 

Conipree- 
Bion. 

Set. 

PonndM. 

14,412 

28,824 

43,236 

57. 648 

72,060 

86,472 

100.884 

115,296 

125, 900 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
POO 
874 

Ineh. 

0. 

.0009 
.00^5 
.0066 
.0114 
.0160 
.0224 
.0300 

Ineh. 

0. 

.0006 
.00*27 
.0055 
.0007 
.0142 
.0103 
.0264 

Initial  load. 

FJnt  crack. 
Ultimate  strength. 

Marks,  67. 

Oomposition:  Alpha  cement,  1 ;  fine  sand,  3;  broken  stone,  6  (r' ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  17  days. 
Set  in  air. 

Weight  per  cubic  foot,  162.01  pounds. 
Sectional  area,  144.24  square  Inches. 
Guaged  length,  5'^ 


Applied  loada. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
foot. 

Corapree- 
sion. 

Set 

PovndM. 

14, 424 

28,848 

43,272 

57,006 

72,120 

86,544 

100,968 

115, 392 

129,  816 

144,240 

158,664 

173,088 

187,  512 

197, 300 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,368 

Ineh. 

0. 

.0001 
.0003 
.0007 
.0011 
.0020 
.0033 
.0046 
.0068 
.0092 
.0123 
.0157 
.0213 
.0250 

Ineh. 

0. 

0. 

0. 

.0001 
.0002 
.0008 
.0015 
.0026 
.0043 
.0061 
.0087 
.('114 
.0162 

Initial  load. 

E= 2, 083,000  pounds  per  square  inch. 

E— 1,452,000  pounds  per  square  inch. 
First  crack. 
Ultimate  strength. 
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Marks,  68. 

Oompositioix .  Alpha  cement^l;  finesandyS;  broken  stone^  6  (1'' ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  21  days. 
Set  in  air. 

Weight  per  cubic  foot,  151.64  pounds. 
Sectional  area  145.08  square  inches. 
Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarkt. 

Total. 

Per  aonare 
iucii. 

Compres- 
Biou. 

Set. 

Pounds. 

14.508 

29,016 

43,524 

58.032 

72,540 

87,048 

101, 556 

116.064 

130, 572 

145,080 

159, 588 

174,096 

188,604 

203,112 

210,600 

Pounds. 

100 

20O 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,452 

Inch. 

0. 

.0002 
.0007 
.0014 
.0023 
.0035 
.0046 
.0059 
.0078 
.0087 
.0105 
.0128 
.0153 
.0170 

Inch. 

0. 

0. 

.0002 
.  0007 
.0012 
.0019 
.0027 
.0086 
.0047 
.0057 
.0071 
.0089 
.0111 
.0120 

Initial  load. 

E  =  1,502,000  pounds  per  square  inch. 

E= 1,500,000  pounds  per  sauare  inoh. 

First  orack. 
Ultimate  strength. 

Marks,  69. 

Composition:  Alpha  cement,  1;  fine  sand, 3;  broken  stone, 6  (1'^  ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  20  days. 
Set  in  air. 

Weight  per  cubic  foot,  151.63  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Kcmarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14.  »88 

100 

0. 

0. 

Initial  load. 

28, 770 

2u0 

.0002 

0. 

43, 164 

300 

.0003 

.0001 

67,  552 

400 

.00(J6 

.0001 

71, 940 

500 

.0010 

.0002 

86,  328 

GOO 

.(K)16 

.0004 

£=2,083,000  pounds  per  square  inch. 

100.  716 

700 

.0024 

.0009 

115. 104 

800 

.0033 

.0015 

129,492 

900 

.0043 

.0022 

143.880 

1.000 

.0054 

.0029 

E=l,800,000  pounds  per  square  inch. 

158.268 

1,100 

.(060 

.0039 

172,  656 

1,200 

.0002 

.0047 

187,  044 

1,300 

.0099 

.0061 

201, 432 

1,400 

.0120 

.0078 

215. 820 

1,500 

.0148 

.0099 

230. 208 

1,600 

.0178 

.0123 

244,597 

1,700 

.0260 

Ultimate  strength. 
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Marks,  70. 

Composition :  Alpha  cement,  1;  fine  sand,  3;  broken  stone,  G  (1"  ring 

stone.) 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  42  days. 
Set  in  air. 

Weight  per  cubic  foot,  153.91  pounds. 
Sectional  area,  143.88  square  inches. 
Gauged  length,  5*\ 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqiiaro 
incn. 

Compres- 
Bion. 

Set. 

Pounds. 

Pound*. 

Inch. 

Jneh. 

14.388 

100 

0. 

0. 

Initial  load. 

28,776 

200 

'.0001 

0. 

43,164 

300 

.0002 

0. 

57, 552 

400 

.0005 

0. 

71.940 

500 

.0007 

.0001 

86,328 

600 

.0010 

.0002 

E  =  3,125,000  pounds  per  aqnaro  inch. 

100, 716 

700 

.0015 

.0005 

115, 104 

800 

.0018 

.0006 

129,492 

900 

.0022 

.0008 

143,880 

1,000 

.0027 

.0010 

1  £=2,647,000  pounds  per  sqnare  inch. 

172,656 

1,200 

.0036 

.0014 

201. 432 

1,400 

.0051 

.0022 

E— 1, 389, 000  pounds  per  sqnare  inch. 

230,208 

1,600 

.0066 

.0033 

' 

258.984 

1.800 

.0087 

.0044 

287,760 

2,000 

.0113 

.0060 

J  First  crack. 

316, 536 

2.200 

.0141 

.0079 

328,500 

2,283 

Ultimate  t-trength. 

Marks,  71. 

Composition:  Alpha  cement,  1;  fine  sand,  3;  broken  stone,  6  {V  ring 

stone). 
Water  used  in  mortar,  64.64  per  cent  of  cement. 
Age,  42  days. 
Set  in  air. 

Weight  per  cubic  foot,  150.12  pounds. 
Sectional  area,  144.84  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sniiare 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

14,484 

28.968 

^3,452 

67. 936 

72, 420 

86,904 

101, 388 

115, 872 

130,356 

144,640 

173, 808 

202,776 

231.744 

260.712 

280.  ()80 

804,300 

Poundii. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1.  6,}0 

1,800 

2,000 

2,101 

Inch. 

0. 

.0001 
.0002 
.0006 
.0008 
.0010 
.0014 
.0018 
.0023 
.0027 
.0040 

.oaw 

.0075 
.0107 
.0141 

Inch. 

0. 

0. 

0. 

.0001 
.0001 
.0002 
.0002 
.0004 
.0006 
.0009 
.0014 
.0024 
.0035 
.0053 
.0076 

Initial  load. 

E= 3, 125,000  pounds  per  inch. 

E= 2,600,000  pounds  per  inch. 

E=l, 064,000  pounds  per  inch. 

Urat  craok. 
[Tltimate  strenirth. 

r 

H.  Doc.  143- 
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Marks,  72. 

Composition:  "Egypt''  Portland  cement,  1;  fine  sand,  Ij  broken 

stone,  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement. 
Age,  8  days. 

Set  in  mold  1  day,  in  water  7  days. 
Weight  per  cubic  foot,  153.51  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

Id  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14, 472 

28,044 

43,416 

57,888 

72,360 

86,832 

101,304 

115,776 

130.  248 

144,  720 

173, 664 

202, 608 

231, 552 

256,100 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

000 

1,000 

1.200 

1,400 

1,600 

1,770 

Inch. 

0. 
.0001 
.0004 
.0006 
.0008 
.0010 
.0013 
.0017 
.0020 
.0025 
.0036 
.0055 
.0099 

Inch. 

0. 

0. 

0. 

0. 

.0002 
.0003 
.0003 
.0005 
.0006 
.0008 
.0011 
.0021 
.0054 

Initial  load.                ^ 

E  =  3,671,000  pounds  per  square  inch. 
£  =  2,047,000  pounds  per  square  inch. 
Ultimate  strength. 

Marks,  73. 

Composition:  "Egypt"  Portland  cement,  1;  fine  sand,  1;   broken 

stone  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement« 
Age,  21  days. 

Set  in  mold  1  day,  in  water  20  days. 
Weight  per  cubic  foot,  157.60  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,406 

28, 002 

43,488 

57,084 

72, 4tO 

86,  076 

101, 472 

115,068 

130,  46  i 

144,  960 

173, 052 

202,  044 

231,  036 

260,028 

280, 020 

318,  012 

374, 200 

Pounds. 

100 

200 

300 

400 

500 

GOO 

700 

800 

000 

1,000 

1,200 

1,400 

1,600 

1.800 

2,000 

2,  200 

2,581 

Inch. 
0. 

.0002 
.  00t)3 
.0005 
.0007 
.0010 
.0012 
.0016 
.0019 
.0025 
.0037 
.0054 
.0080 
.0112 
.0154 
.  0226 

Inch. 

0. 

0. 

.0001 
.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0008 
.0014 
.  0023 
.0040 
.0059 
.0090 
.0144 

Initial  )oad. 

£  =  3,671,000  pounds  per  square  inch. 

■  E  =^2,047,000  pounds  per  square  inch. 
E  =  1,064,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 
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Marks,  74. 

Coraposition:  *' Egypt"  Portland  cement,  1;  fine  sand,  1;  broken 

stone  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement. 
Age,  42  days. 

Set  in  mold  1  day,  in  water  41  days. 
Weight  per  cubic  foot,  153.07  pounds. 
Sectional  area,  145.20  square  inches. 
Gauged  length,  6". 


Applied  loads. 

Id  gauged  length. 

Keniarks. 

Total.' 

Per  square 
incli. 

Pounds. 

Comprea* 
sion. 

Set. 

Povndt. 

Inch. 

Inch. 

14, 520 

100 

0. 

0. 

Initial  load. 

29, 040 

200 

.0001 

0. 

43,560 

300 

.  0003 

0. 

58,080 

400 

.0006 

0. 

72,600 

500 

.0010 

.0002 

87,120 

600 

.0013 

.0005 

E= 3, 125,000  pounds  per  square  Inch. 

101,640 

700 

.0019 

.0007 

116. 160 

800 

.0025 

.0012 

130,  680 

900 

.0034 

.0016 

• 

145.200 

1,000 

.0044 

.0022 

E= 2, 045, 000  pounds  per  sqaare  inch. 

174,  240 

1,200 

.0067 

.0037 

203. 280 

1,400 

.0009 

.0058 

232.320 

1,600 

.0144 

.0091 

201, 360 

1,800 

.0201 

.oral 

Cracked  at  corner. 

290.400 

2,000 

Ultimate  strength. 

1 

Marks,  75. 

Oomi)osition :  "Egypt''  Portland  cement,  1;  fine  sand,  Ij  broken 

stone  3  (1"  ring  stone). 
Water  used  in  mortar,  40  per  cent  of  cement. 
Age,  Gl  days. 

Set  in  mold  1  day,  in  water  60  days. 
Weight  per  cubic  foot,  154.73  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

1 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,496 

28.992 

43,488 

57,984 

72,480 

86,076 

101,472 

115,968 

130,  464 

144,960 

173. 952 

202, 944 

231.936 

260,928 

289,920 

318, 912 

347,904 

365,000 

376,896 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1.400 

1,600 

1.800 

2,000 

2,200 

2,400 

Inch. 

0. 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0008 
.0010 
.0012 
.0015 
.0019 
.0024 
.0030 
.0036 
.0043 
.0040 

Inch. 
0. 
0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0003 
.0006 
.0008 
.  0010 
.0012 
.0013 

Initial  load. 

E  =  5,000,000  pounds  per  square  inch. 

lE= 4,091,000  pounds  per  square  inch. 
1 E  =  3,333,000  pounda  per  square  inch. 

First  crack. 

'*  2,666 

.0058 

.0007 

UltiuiRte  strength. 

J 
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Marks,  82. 

Composition:  Alpha  cement,  1;  fine  sand,  1;  stone,  3  (3^'  pebbles 

Water  used  in  mortar,  29.80  per  cent  of  cement. 

Age,  11  days. 

Set  in  mold  1  day,  in  water  10  days. 

Weight  per  cubic  foot,  151.36  poands. 

Sectional  area,  144.72  sqaare  inches. 

Gauged  length,  5". 


Applied  loada. 

In  gangod  length. 

Remarks. 

Total. 

Persqnare 
inch. 

1 
Compres-  1        c«» 

1 

Pound*. 

14, 472 

28,944 

43,416 

57.888 

72,360 

86,832 

101, 304 

115, 776 

130,248 

144;  720 

173,664 

202,608 

231. 552 

260,496 

289,440 

318, 384 

347,328 

376,272 

380,000 

405.216 

Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,000 

Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0009 
.0011 
.0013 
.0015 
.0017 
.0023 
.0029 
.0037 
.0046 
.0058 
.0071 
.0090 
.0117 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0005 
.0009 
.0012 
.0016 
.0023 
.0029 
.0041 
.0057 

Initial  loatl. 

£  =  3,125,000  ponnda  per  square  inch. 

^  E  —  3,461,000  pounds  per  square  Inch. 
E  =  2,273,000  poands  per  square  inch. 

First  crack. 
Ultimate  strength. . 

2,800 

.0159 

.0080 

i 
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Marks,  83. 

Composition:  Alpha  cement^  1;  flue  sand,  1;  stone  3  (3^'  pebbles). 

Water  used  in  mortar,  29.80  per  cent  of  cement. 

Age,  20  days. 

Set  in  mold  1  day,  in  water  25  days. 

Weight  per  cubic  foot,  160.63  pounds. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set. 

Pound*. 

Poundi. 

Inch, 

Inch. 

14,448 

100 

0. 

0. 

Initial  load. 

28,  SOU 

200 

.0001 

0. 

43,844 

300 

.0002 

0. 

57,792 

400 

.0003 

0. 

72.240 

500 

.0004 

0. 

86,688 

600 

.0005 

0. 

E=5,000,000  pounds  per  square  inch. 

101, 136 

700 

.0007 

0. 

115,584 

800 

.0008 

0. 

130, 082 

900 

.0010 

0. 

144,480 

1,000 

.0011 

0. 

> £=4,091,000  pounds  per  square  inch. 

173,376 

1,200 

.0014 

.0001 

202,272 

1,400 

.0018 

.0001 

E  =  3,125,000  pounds  per  square  inch. 

231, 168 

1,600 

.0020 

.0001 

260,064 

1,800 

.0024 

.0001 

288,060 

2,000 

.0028 

.0001 

317,866 

2,200 

.0032 

.0001 

346,752 

2,400 

.0038 

.0003 

875,648 

2,600 

.0042 

.0004 

404,544 

2,800 

.0049 

.0006 

Comer  cracked. 

433,440 

3,000 

.0057 

.0009 

462, 386 

8,200 

.0069 

.0013 

491, 232 

8,400 

.0084 

.0023 

Ultimate  strength. 
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Marks,  84. 

Composition:  Alpha  cement,  1;  fine  sand,  1 ;  stone,  3  (3"  pebbles). 

Water  used  in  mortar,  29.80  per  cent  of  cement. 

Age,  41  days. 

Set  in  mold  1  day,  in  water  40  days. 

Weight  per  cubic  foot,  153.60  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  length,  5^\ 


Applied  loads. 

In  gauge 

Compres- 
sion. 

d  length. 

Total. 

Per  sqaare 
incli. 

Set. 

Poundi. 

Pfmndt. 

Inch. 

Ineh. 

14,424 

100 

0. 

0. 

28,848 

2U0 

.0001 

0. 

43, 272 

300 

.0003 

0. 

57«696 

400 

.0006 

.0001 

72, 120 

500 

.0007 

.0001 

86, 5U 

600 

0009 

.0001 

100,968 

700 

.0011 

.0002 

115,392 

800 

.0012 

.0002 

129, 816 

900 

.0013 

.0003 

144,240 

1,000 

.0015 

.0003 

173, 088 

1,200 

.0018 

.0003 

201, 036 

1,400 

.0022 

.0004 

230,784 

1,600 

.0026 

.0006 

250,632 

1,800 

.0031 

.0007 

288,480 

2,000 

.0036 

.0010 

317, 328 

2,200 

.0040 

.0011 

346,176 

2.400 

.0046 

.0013 

375, 024 

2,600 

.0053 

.0016 

403, 872 

2,8U0 

.0061 

.0020 

432,  720 

3,000 

.0070 

.0024 

«61,568 

3,200 

.0081 

.0031 

490, 416 

3,400 

.0096 

.0041 

510, 204 

3,600 

.0117 

.0051 

548,112 

3,800 

.0138 

.0067 

576,960 

4,000 

.0162 

.0083 

605, 808 

4,  200 

.0200 

.0109 

Remarks. 


Initial  load. 

E  =  3,125,000  pounds  per  square  inch. 

E  =  3,750,000  pounds  per  square  inch. 
R  ==  3,671,000  pounds  per  square  inch. 


First  crack. 
Ultimate  strengUi. 


i 


Water  used  in  mortar,  29.80  per  cent  of  cement. 
Age,  46  dayB. 

Set  in  mold  1  day,  in  water  45  days. 
Weight  per  cubic  foot,  163.21  pounds. 
Sectional  area,  144.72  square  inclies. 
Gauged  lengtli,  5". 


Applt.d  londs. 

Id  Ennged  lougtL, 

Hcnurks. 

ToiBl. 

'■•;.x- 

Compreg- 

S«(. 

SI 

144 

20! 

a 

31- 

»78 
Ml 

ndi. 
472 

BUS 

1 

828 
1«0 

2O0 
400 

eoo 

7IW 

goo 

900 
1,00(1 
1,200 
1,400 
l.BOO 
1,800 
2,UO0 
2,200 
2.400 

3,000 

Ituh. 

'.OMZ 

ioolB 

iuo™ 

iooM 

;«ii2 

I 
( 

0001 

0001 

oooi 
ooos 

0007 

ooos 

0015 

0O26 
00)4 

Inlll>Ui»d. 

E  =  5.000,000ponndBpcrKinJi™inih. 

E=4,600,000  pounds  peraquoiv  l.ieh. 
B=3,333,000  pouudB  put  »quare  fuolL 

US 

04B 

a,  400 

.021! 

Olio 
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Marks,  86. 

Composition :  Alpha  cement,  1 ;  fine  sand,  1 ;  broken  stone,  3  (IJ"  ring 

stone). 
Water  used  in  mortar,  30.39  per  cent  of  cement. 
Age,  11  days. 

Set  in  mold  1  day,  in  water  10  days. 
Weight  per  cubic  foot,  167.80  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Bemarkft. 

Total. 

Per  sqnnre 
incD. 

Comprea- 
alon. 

Sot. 

PouncUi. 

Poundt. 

Jneh. 

Inch. 

14,472 

100 

0. 

0. 

Initialload. 

28,944 

200 

.0001 

0. 

43, 416 

800 

.0002 

0. 

57,888 

400 

.0003 

0. 

72,360 

500 

.0004 

.0001 

86,882 

600 

.0006 

.0001 

E= 5, 000, 000  pounds  per  sqnare  inch. 

101, 304 

700 

.0008 

.0001 

115, 776 

800 

.0009 

.0001 

130,  248 

900 

.0010 

.0002 

144,  720 

1,000 

.0012 

.0002 

]E =4,500,000  pounds  per  square  inch. 

173,664 

1,200 

.0014 

.0002 

202,608 

1,400 

.0019 

.0003 

Ie =3,125,000  pounds  per  square  inch. 

23],  552 

1,600 

.0026 

.0007 

> 

260,496 

1,800 

.0032 

.0010 

289,440 

2,000 

.0040 

.0014 

0 

318, 384 

2,200 

.0051 

.0018 

347,328 

2,400 

.0065 

.0026 

376,  272 

2.600 

.0086 

.0037 

405, 216 

2,800 

.0112 

.0053 

434,160 

3,000 

.0149 

.0077 

First  crack. 

461,  500 

8,189 

Ultimate  strength. 

I 

1 
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Marksr,  87. 

Composition :  Alpha  cement,  1 ;  fine  sand,  1 5  broken  stone,  3  (1^"  ring 

stone). 
Water  used  in  mortar,  30.39  per  cent  of  cement. 
Age,  26  days. 

Set  in  mold  1  day,  in  water  25  days. 
Weight  per  cubic  foot,  160.56  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


( 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Founds. 

Poundt. 

Inch. 

Inch, 

14,460 

100 

0. 

0. 

Initial  load. 

28,020 

200 

.0001 

0.  ■ 

43,380 

800 

.0002 

0. 

57,840 

400 

.0004 

0. 

72,300 

500 

.0005 

0. 

86,760 

600 

.0006 

0. 

B=. 4,167,000  pounds  per  square  inch. 

101,220 

700 

.0007 

.0001 

115, 680 

800 

.0000 

.0001 

130, 140 

900 

.0010 

.0002 

144,600 

1,000 

.0011 

.0003 

E=5, 623,000  pounds  per  square  inch. 

173. 520 

1,200 

.0014 

.0003 

202, 440 

1,400 

.0018 

.0004 

E=3,125,000  pounds  per  square  inch. 

231,360 

1,600 

.0023 

.0005 

260,280 

1,800 

.0020 

.0008 

289,200 

2,000 

.0035 

.0011 

318, 120 

2,200 

.0045 

.0015 

347,040 

2,400 

.oa>6 

.0021 

875,060 

2.600 

.0070 

.0020 

404,880 

2,800 

.0083 

.0035 

433,800 

8,000 

.0008 

.0044 

462,720 

3,200 

.0114 

.0064 

401,640 

3.400 

.0136 

.0067 

520,560 

3,600 

.0160 

.0082 

530, 000 
540,480 

First  craok. 

3,'866" 

'mi" 

.'oiw* 

^b   AAS7V    ^#«  W^^^B  V 

578.400 

4,000 

.0250 

.0150 

570,200 

4,006 

Ultimate  strengtli. 

Composition:  AlpbacemeDt,  1;  fiueHand,!;  broken atone,3(l^"riug 

stooej. 
Water  used  lu  mortar,  39.80  per  cent  of  cement. 
Age,  41  days. 

Set  in  mold  1  day,  in  water  40  days. 
Weight  per  cubic  foot,  161,14  pounds. 
Sectional  area,  144,24  square  incbes. 
Gauged  length,  5". 


Appll«J  led*.  ■      1     In 

I«g«i  length. 

Bomsrks. 

ToUl. 

PBrMMM    Com 

lirOi- 

s«t. 

Found., 

Poundt.          I 

Kh. 

liKh. 

Initial  load. 

28' 8W 

48;  272 

800 

0002 

ST,«« 

TJ,120 

W.5U 

S^ 

0 

e  =  B,S50,ooo  pouudB  p«r  •qntre  inch. 

100.  M8 

700 

0005 

ffiS 

[ 

.000 

0000 

E  =  S,OO0,0OO  pouDd.  per  iqUBre  Incll. 

E  =  S,00O.UUO  iiuiuidii  per  wiuaro  iuch. 

miB* 

Ifioo 

001a 

0001 

zss^tso 

»n,328 

0001 

0001 

.03; 87a 

43-i.  720 

0033 

ODOl 

ttO,  US 

S[400 

OO02 

»:6oo 

00*1 

0002 

«7S,900 

4!  000 

ooslsoa 

4,K00 

005O 

Firat  eruk. 

oow 

0001 

UltiiiiBte  Btrrugth. 

' 

stone). 
Water  used  Id  mortar,  30.39  per  cent  of  cement. 
Age,  48  days.  • 

Set  in  mold  1  day,  in  water  47  days. 
Weight  per  cubic  foot,  157.39  pounds. 
Sectional  area,  144  square  ioclies. 
Gauged  length,  5". 


AppU«i  1«d.. 

In  E«ng«l  length. 

Rem  arks. 

ToUI. 

Comprw- 

Sec. 

Fovni: 

Poind, 

I«th 

■jncA. 

14.400 

loo' 

Initial  load. 

28,800 

200 
300 

"'oooi 

g 

6?:  BOO 
72.000 

WO 

'OOM 

j 

88.100 

goo 

K  =  *.ie7,000  pounds  persqosra 

100.  S1-) 

700 

.Dooe 

0001 

BOO 

uiiooo 

loois 

0002 

E  =  4,D91.0O(ipaiiDdB|>er«qtiAr« 

DCh. 

.0017 

OOM 

Ml.  000 

1,400 

0008 

E  =  2, 778.000  pound.  peTM|U«ra 

nch. 

ma'.iM 

ilsoo 

:ooM 

0010 

2.200 

ioo.u 

ni.m 

2:400 
2,683 

.00S2 

ooas 

UltlmBiB  Btreiigth- 
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Marks,  90. 

Composition:   Alpha  cement,  1;  sand,  0;  broken  stone,  1 J  (f  ring 

stone). 
Water  used  with  cement,  20.84  per  cent  of  cement. 
Age,  11  days.  • 

.  Set  in  mold  3  days,  in  water  8  days. 
Weight,  per  cubic  foot,  151.89  x>ounds« 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  8(1  nare 
incii. 

Compres- 
sion. 

Set 

Pounds, 

Pounds. 

Jneh. 

Inch. 

14,472 

100 

0. 

0. 

Initial  load. 

28,944 

200 

.0002 

0. 

43, 416 

300 

.0003 

0. 

57,888 

400 

.0004 

0. 

72,360 

500 

.0005 

0. 

86,832 

600 

.0006 

0. 

E— 4,167,000  pounds  per  square  inoh. 

101,304 

700 

.0008 

.0001 

115,776 

800 

.  0009 

.0001 

130,248 

900 

.0010 

.0001 

144. 720 

1,000 

.0011 

.0001 

1 E  =  4,600,000  pounds  per  square  inch. 

173, 664 

1,200 

.0016 

.0002 

202,608 

1,400 

.0018 

.0002 

1 E  =  3,125,000  pounds  per  square  inch. 

231,552 

1,600 

.0021 

.0002 

* 

260, 496 

1,800 

.0025 

.0003 

289, 440 

2,0U0 

.0030 

.0004 

818,384 

2,200 

.0035 

.0006 

First  craok. 

347,328 

2,400 

.0041 

.0008 

876,272 

2,600 

.0046 

.0009 

405, 216 

2,800 

.0051 

.0010 

434, 160 

3,000 

.0058 

.0014 

463,104 

8,200 

.0066 

.0016 

492,048 

8,400 

.0074 

.0019 

520,992 

8.600 

.0085 

.0023 

549, 936 

8,800 

.0100 

.0029 

578,680 

4,000 

.0121 

.0040 

595,800 

4,117 

Ultimate  strength. 

Marks,  91. 

Compusition:  Alpba  cemeut,  1;  sand,  0:  broken  stone,  Ij  (j"  ring 

stone). 
Water  used  with  cemeut,  20.84  per  cent  of  cement. 
Age,  25  days. 

Set  in  mold  3  days,  iu  water  22  days. 
Weigbt  per  cubic  foot,  153,02  pounds. 
Sectional  aren,  144.72  square  inches. 
Gauged  length,  6". 


Applied  loads. 

lnga..eedk«gth. 

Bomarlo). 

TotHl. 

'VT" 

^X,"- 

Bel. 

|S 

80,83! 
DI.3M 

Is 

2BB.«0 

m'.zii 

Ofi,21S 

W2,MS 
549;  836 

!l» 
300 

HIM 

700 
BOO 

wo 
i!:«o 

1,100 

1,000 

1,»00 

IS 

3.400 

i:a 
la 
■S 

4.100 

0002 

000« 

OOOB 
0011 

0021 

0031 
0031 
0040 
0044 

0004 

IHiSH 
0105 

1 

1 
( 

0001 
0002 

oooa 

0003 
0005 

ooo« 

iDlllal  lomd. 

E= 6,000,000  pound*  per  »qnare  Inch. 

B=4,ooi,000  pooDds  per  «qna«  Inch. 
E=3,ST].0D0  pounds  per  eqimre  inch. 

First  orack. 
mHmatoBlrenph. 
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Marks,  92. 

Composition:  Alpha  cement,  1;  sand,  0;  broken  stone,  IJ  (f  ring 

stone). 
Water  used  with  cement,  20.84  i)er  cent  of  cement. 
Age,  38  days. 

Set  in  mold  3  days,  in  water  35  days. 
Weight  per  cubic  foot,  160.60  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Hemarks. 

Total. 

Per  square 

iDCb. 

Compres- 
sion. 

Set. 

Pounds. 

14,460 

28,920 

43,380 

67,840 

72,300 

86,760 

101, 220 

115,680 

130, 140 

144,600 

173, 520 

202,440 

231, 360 

260,280 

289,200 

318, 120 

847,040 

375,960 

404,880 

433, 800 

445,000 

Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,000 

1,800 

2,000 

2,200 

2,400 

3,600 

2,800 

3,000 

3,077 

Inch. 

0. 

0. 

0. 

.0001 
.0002 
.0004 
.0006 
.0007 
.0009 
.0011 
.0015 
.0019 
.0023 
.0025 
.0029 
.0035 
.0040 
.0047 
.0058 
.0102 

Inch. 
0. 

InitUlload. 

E— 6,250,000  pounds  per  square  inch. 

0. 

1 

6. 

.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0004 
.0007 
.0011 
.0030 

^  E=4,091,000  pounds  per  square  inch. 
(e =3,125,000  pounds  per  square  inch. 

First  crook. 
Ultimate  strength. 

............ 

J 


Water  used  with  cement,  W.Si  per  cent  of  cement. 

Age,  43  dayB. 

Set  in  mold  3  days,  in  water  40  days. 

Weight  i>er  cubic  tbot,  155.57  pounds. 

Sectional  area,  145.68  square  inches. 

Uauged  length,  5". 


Applied  losda. 

In  gBDBed  length. 

Bemacks. 

Tol.1. 

"•LT" 

C«iup>«>- 

Set, 

Pound.. 

PoBJldf, 

/naJ.. 

JncA. 

iDlllal  iMd. 

2g!i3« 

*3.7U1 

MO 

87.(08 

oi,fl7a 

800 
TOO 

0002 
ooo« 

i 

B^ 0,250, 000  ponndB  per  aqaan  Ineh. 

SLiia 

< 

B=5,«UO,000  ponnde  per  .qoare  inch. 

1,2«0 

Ki'.m 

MOO 

0001 

E=<,6I5,000  ponndB  per  mgusre  inch. 

iss.ona 

1,800 

oois 

i«i!,rn 

0001 

sstaw 

zlooo 

0002 

■20.  m 

Jaw 

UB.ei! 

0002 

ilooo 

0002 

40?:  901 

!:so* 

0002 

0002 

tee.  i7« 

i« j. ai3 

0003 

uws 

0006 

KratcnKt 

»3!M4 

M2,72« 

4;  000 

OOM 

0009 
001L 

S10]U9Z 

*,«0 

.am 

0017 

Ultimale  strength. 

I 


CONCRETE  CEMENT  AND  MORTAR  CUBES  MADE  AT 
WATERTOWN  ARSENAL,  MASS. 


Water  used,  23.40  per  c«nt  of  cemeot. 
Age,  21  days. 

Set  iu  mold  1  day,  in  water  20  days. 
Weight  per  oabic  foot,  141.61  ponudB. 
Sectional  area,  144.36  Bqaare  ioches. 
Ganged  leogtli,  6". 


Applied  lo>d..       1     Ii 

gBDg«d  ICDgth. 

Remarkt, 

Total. 

Pot  bohbto    Co 

.pr«.          ^ 

»■ 

Pnmilt. 

fmmlU. 

Mk.                  1 

It 

0 

iDltUlload. 

*».87a 

.0001         0 

4B.S0g 

BOO 

.0003         0 

72!  ISO 

400 

.oooi         ( 

se:«i« 

800 

ioooo         1 

E=l,ieT.O0O  poDDda  p«r  sqnm  inoh. 

TOO 

.0007         0 

llsitSB 

800 

.0009            0 

msM 

eoD 

.0010 

1*4.860  . 

.0011 

0001 

1 K  =  4,  »0,000  pound.  p«  »qn»™  Inch. 

mm 

1^200 

202:  iw 

1,400 

E=S,ST1,000  pooDdj  pet  4qi«™  inoh. 

aSO.BTS 

1,600 

i.eoo 

.0020 

s 

2w;t!o 

2.000 

!oa2e 

a.  200 

a*iw* 

S,400 

.0034 

xis.m 

3,000 

«0t,2(» 

2,800 

.0043 

4^080 

.004S 

0006 

441:  »53 

rIsoo 

.0010 

FlntorMk 

s;4oo 

.OOiB 

G1«!SM 

»,«oo 

.oou 

0008 

Bia.&ea 

»,eoo 

.0063 

0000 

W7,440 

4,000 

0011 

4,200 

.0078 

0012 

flSsIlM 

*,400 

.OOTT 

SU.OM 

4,  wo 

.0OT« 

SKI,  100 

J  738 

niUin.to»tioiigth. 
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Marks,  2. 

Composition:  Alpha  cement,  1 ;  sand,  1« 

Water  used,  23.40  per  cent  of  cement. 

Age,  31  days. 

Set  in  mold  1  day,  in  water  30  days. 

Weight  per  cabic  foot,  141.22  pounds. 

Sectional  area,  144.84  pounds. 

Gauged  length,  5'\ 


Applied  loada. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Pounds. 

14,484 

28,968 

43,462 

57,936 

72,420 

86,004 

101. 388 

115.872 

130, 356 

144,840 

178,808 

202,776 

231, 744 

260. 712 

289,680 

318, 648 

347,616 

376,584 

405,552 

434,620 

463,488 

492,456 

521, 424 

550.392 

S79, 360 

606,328 

637,296 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

,  1,600 

1.800 

2,000 

2.200 

2,400 

2,600 

2.800 

3,000 

8,200 

3,400 

3,600 

3.800 

4,000 

4,200 

4,400 

Inch. 

0. 

.0001 
.0002 
.0004 
.0006 
.0006 
.0008 
.0009 
.0010 
.0011 
.0013 
.0016 
.0018 
.0018 
.0019 
.0020 
.0021 
.0022 
.0023 
.0024 
.0026 
.0027 
.0028 
.0030 
.0032 
.0036 
.0044 

Inch. 
0. 
0. 
0. 

.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0002 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
—.0002 
—.0002 
—.0005 

Initial  load. 

E=5,000,000  ponnds  per  square  incll. 

E=: 5,000,000  pounds  per  square  inch. 
[  E     6,555.000  pounds  per  square  inch. 

First  oraok  and  ultimate  strength.    Failed  on 
seoond   application  of  4,400    pounds  per 
square  inch. 

J 


I 

i 
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Marks,  3. 

Composition:  Alpha  cement,  1;  sand,  !• 

Water  used,  24.03  per  cent  of  cement. 

Age,  7  days. 

Set  in  mold  1  day,  in  water  6  days. 

Weight  per  cubic  foot,  139.37  pounds. 

Sectional  area,  144  square  inches. 

Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqnare 
incli. 

Compres- 
sion. 

Set. 

Poundt. 

Poundt. 

Ineh. 

Jneh. 

14,400 

100 

0. 

0. 

InitUl  load. 

28,800 

200 

.0001 

0. 

43,200 

300 

.0002 

0. 

57,000 

400 

.0004 

0. 

72,000 

GOO 

.0006 

.0001 

86,400 

000 

.0007 

.0001 

E  =  4,167,000  pounds  per  square  inch. 

100, 800 

700 

.0009 

.0001 

115, 200 

800 

.0011 

.0001 

129,000 

900 

.0018 

.0001 

144,000 

1,000 

.0014 

.0001 

E  =8,461,000  ponnds  per  sqnare  inch. 

158,400 

1,100 

.0017 

.0002 

172,800 

1.200 

.0019 

.0003 

187,200 

1,800 

.0022 

.0008 

201,600 

1.400 

.0025 

.0004 

216,000 

1,500 

.0027 

.0005 

1 

230,400 

1,600 

.0030 

.0005 

E  =2,631,000  pounds  per  square  inch. 

244,800 

1,700 

.0033 

.0(M>7 

259,200 

1,800 

.0035 

.0007 

273,600 

1,900 

.0037 

.0007 

288,000 

2,000 

.0040 

.0008 

816.800 

2,200 

.0045 

.0009 

345.600 

2.400 

.0051 

.0012 

. 

374,400 

2,600 

.0058 

.0013 

403,200 

2,800 

.01)65 

.0015 

432,000 

8,000 

.0074 

.0018 

460,800 

8,200 

.0085 

.0022 

First  craok. 

480,000 

8,400 

.0096 

.0025 

518. 400 

8,600 

.0112 

.0032 

547,200 

8,800 

.0132 

.0039 

552,000 

8.838 

Ultimate  strength. 

••••••*••••• 
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Marks,  4. 

Composition:  Alpha  cement,  1;  sand,  1« 

Water  nsed,  24.03  per  cent  of  cement. 

Age,  75  days. 

Set  in  mold  1  day,  in  water  74  days. 

Weight  per  cubic  foot,  140.07  pouuds. 

Sectional  area,  144.60  square  inches. 

Gauged  length,  b*'. 


Applied  loads. 

In  gaajced  length. 

Remarka. 

Total. 

Per  square 
inch. 

Coroprea- 
sion. 

Set. 

Poundt. 

14,460 

28,960 

43,880 

57,840 

72,300 

86,760 

101,220 

115,680 

130, 140 

144,600 

173, 520 

202,440 

231,360 

260,280 

289,200 

318, 120 

347. 040 

375,960 

404,880 

433,800 

462, 720 

401. 640 

520.560 

549, 480 

578,400 

607,320 

636,240 

665,160 

604,080 

Poundt. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1.000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

8,200 

8,400 

8,600 

3,800 

4,000 

4,200 

4,400 

4,000 

4,800 

Inch, 

0. 

0. 
.0001 
.0001 
.0003 
.0004 
.0003 
.0007 
.0009 
.0010 
.0014 
.0017 
.0022 
.0025 
.0030 
.0034 
.0040 
.0045 
.0050 
.0055 
.0062 
.0068 
•.0075 
.0082 
.0090 
.0100 
.0108 
.0122 
.0185 

Inch, 
0. 

Initial  load. 

E= 6,250,000  pounds  per  aqnare  inch. 

]£=5, 000,000  pounds  per  square  inch. 
E= 3,125,000  pounds  per  square  inoh. 

Ultimate  strength. 

0. 

.6661" 

.0002 
.0002 
.0003 
.0004 
.0005 
.0008 
.0008 
.0009 
.0011 
.0012 
.0013 
.0015 
.0017 
.0019 
.0023 
.0025 
.0028 
.0035 
.0043 

-^-l 
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Marks,  40. 

Composition :  Alpha  cement. 

Water  used,  20.89  per  cent  of  cement. 

Age^  7  days. 

Set  in  mold  1  day,  in  water  6  days. 

Weight  per  cnbic  foot,  134.64  ponnds. 

Sectional  area,  144.12  square  inches. 

Ganged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Compres- 
sion. 

Set. 

Pound*. 

Fcundi, 

Inch. 

Inch. 

14,412 

100 

0. 

0. 

Initial  load. 

28.824 

200 

.0001 

0. 

43,236 

300 

.0002 

0. 

57,618 

400 

.0008 

0. 

72,060 

500 

.0006 

.0001 

86,472 

600 

.0008 

.0001 

E=E  8,571,000  ponnds  per  sqnare  inch. 

100,884 

700 

.0010 

.0002 

115,296 

800 

.0018 

.0002 

129,708 

900 

.0015 

.0003 

144,120 

1,000 

.0018 

.0004 

IE— 3,214,000  pounds  per  square  inch. 

172,944 

1,200 

.0023 

.0005 

201.768 

1,400 

.0029 

.0007 

B=  2,083,000  pounds  per  square  inch. 

230,502 

1,600 

.0036 

.0008 

f 

259. 416 

1,800 

.0042 

.0009 

288,240 

2,000 

.0048 

.0010 

, 

817,064 

2,200 

.0054 

.0011 

345.888 

2,400 

.0061 

.0012 

874, 712 

2,600 

.0066 

.0018 

403,536 

2,800 

.0060 

.0013 

First  crack. 

546,400 

4,068 

Ultimate  strength. 
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Marks,  41. 

Oomposition:  Alpha  cement. 

Water  used,  18.08  per  cent  of  cement. 

Age,  33  days. 

Set  in  mold  1  day,  in  water  32  days. 

Weight  per  cubic  foot,  138.02  pounds. 

Sectional  area,  144.12  square  inches. 

Gauged  length,  5'^ 


Applied  loads. 

In  ganged  length. 

s 

Remarke. 

Total. 

Per  fiqaare 
inch. 

Ooropres- 
tdon. 

Set. 

Poundt. 
14,412 
28,824 
43,286 
57,648 
72,060 
86,472 
100,884 
115,296 
129, 708 
144,120 
172,944 
201,768 
230,592 
259, 416 
288,240 
317,064 
345,888 
374, 712 
403. 586 
432,360 
461, 184 
400,008 
518,832 
547, 656 
576,480 
605,304 
634,128 
662,952 
697,776 
720,600 
800,000 

Pounds. 

100 

200 

300 

400 

500 

000 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3,000 

3,200 

8,400 

8,600 

8,800 

4,000 

4,200 

4,400 

4,600 

4,800 

5,000 

5,551 

IneK 

0. 

.0001 
.0002 
.0003 
.0(104 
.0005 
.0007 
.0009 
.0010 
.0012 
.0015 
.0018 
.0020 
.0024 
.0026 
.0029 
.0081 
.0035 
.0087 
.0040 
.0048 
.0045 
.0048 
.0051 
.0057 
.0058 
.0055 
.0054 
.0027 
.0020 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0002 
.0003 
.0003 
.0003 
.0003 
.0003 
.0004 
.0004 
.0004 
.0006 
.0005 
.0002 
—.0005 
—.0010 
—.0009 

Tnitialload. 

E= 5,000,000  pounds  per  square  inch. 

]E= 4,091,000  pounds  per  square  inch. 
E= 8,846,000  pounds  per  square  inch. 
Comer  cracked. 

Maximum  load  applied.    Specimen  not  frac- 
tured. Ultimate  strength  not  reached.   The 
side  on  which  the  micrometer  rested  partly 
flaked  off,  thus  accounting  for  the  erratic 
readings  for  loads  above  4,200  pounds  per 
squareinoh. 

i 


CotnpreiHM  ilrengtk  of  IS-inek  cube*  ataie  at  IFatertotm  Jnmal,  Mait, 


Uu-kL 

Brand  of 

Age. 

Weight 
foot. 

Dltlm.MttceDsthJ 

.?...-- 

StOM. 

cnwk. 

Total. 

re, 

> 
u 

IS 

u 
It 
IJ 

IB 

SO 

31 
33 

36 
3S 
ST 

i 

s 

n 

M 

87 
18 

ss 

43 
K 

M 

*8 

m 
w 

M 
M 

S 

i             1 
Alph.....|         .|         1 

B-Twpt" 

83 
B 

ao 

34 

34 

T 

IS 

78 

33 

70 

32 
M 

i 

31 
33 

33 
29 

81 

n 

M 
83 

■46.  U 

147.01 

1».3« 
IW.W 
1M.8B 

1U.31 

16«,91 
158.  IB 
169.78 

mi! 

IS).  87 
I6B.'  13 

isiioi 

14*.  T« 

PowvU 

320,800 
40iM« 
728,000 

271.873 
388,800 

488,100 
811,080 
714,600 
783.000 

404,814 

404.308 

li 

143.100 

boo;  100 
889,000 

sts 

8T2.D00 

376!  MM 
436;  800 

358.832 

849.000 
734,100 
878,000 

829,000 
483.000 
6S5.300 
683.500 

389,  BOO 

438.100 
650,393 
605;  900 

314,100 

384,000 
434.180 
660,393 

PMmil». 
2;  320 

IS 

a 

3,200 

3,390 

iS 

3.300 

4:349 
4.544 

3,800 

a  9;  513 
llOBO 

lii! 

988 

31083 

3,843    1 
3,200    1 
B.404 
4,830 

1.208 
2.800 
3.893 
B.B70 

l.BOO 

8.808 

8,024 
1.700 

3,378 

4;  018 

1,894 

8.833 
8,808 
3,490 

1,488 

3,878 

» 

BTg.400 

Alph.  ... 

. 

Jt-tfVl" 

346.800 

Alpb«... 

. 

1 

i-Tr.pl" 

438.000 

ss 

848.763 

810,364 
404^408 

8T0.SW 

880.000 
4W,46« 

33l!lllS 
311, 880 

116.880 

Alph.... 

' 

' 

\SS,.>i  '■ 

Alphl  — 

' 

' 

tr.pl",  I; 'trap 

Sl«t 

. 

l|8-Tr.pr 

SUDdard 

1 

1>-T«pi" 

381,782 
318.884 

8t« 

1 

1 

»-T™pr 

m'.es* 

ITS,  876 

Alph.... 

. 

• 

U7,03 
186.83 

Alph.... 

' 

■ 

a-T™p   I1-.    3, 

ISO. 83    m.m 

Alph..... 

. 

1 

8-PebblB.li"... 

14«.83 

Alph..— 

' 

1 

3— FsbblH  1",  li 
pebbtulf,  3. 

181.38 
1!»:B7 
MS.  27 

148.38 

HT.ra 

Ml.  DTB 

482]  468 
4831  e« 

Alph«.... 

■ 

S-Gnval  1",  1| 

408,318 
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Compreseive  strength  of  Ig-inch  cubes  made  at  Watertawn  Arsenal,  Mass. — CoDtinned. 


Marks. 

Brand  of 
cement. 

Composition. 

Age. 

Weight 

per 

cnbio 

foot. 

First 
crack. 

U  Itimate  strength. 

Co. 
ment. 

Sand. 

Stone. 

Total. 

Per 

square 

inch. 

58 
50 
>60 
61 

62 

63 
61 

65 
66 
67 
68 
69 
70 
71 

72 
73 
74 
75 

82 
'83 
^  84 

85 

86 

87 
88 
89 

90 
91 
92 
93 

Alpha  — 

1 

1 

8— Trap2J" 

Dayt. 

7 

22 

82 

65 

7 

22 
82 

8 
8 
17 
21 
20 
42 
42 

8 
21 
42 
61 

11 
26 
41 
46 

11 
26 
41 
48 

11 
25 
88 
48 

Poundt. 
158.37 
159.27 
161.44 
161.76 

148.63 

152.48 
151 

152. 27 
151.64 
152.01 
151.64 
151.63 
153.91 
150.12 

153.51 
157.60 
153.07 
154.78 

151.86 
150.68 
153.60 
153.21 

157.80 
160.56 
161. 14 
157.39 

151.89 
153.02 
150.50 
166.57 

Poundt, 
288,720 
465,702 
290,000 
550,848 

Poundt. 
846.464 
603,000 
598,200 
666,700 

220,100 

405,888 
889,500 

121,500 
125,900 
197,800 
210,600 
244,597 
828,500 
804,300 

256,100 
874,200 
290.400 
876,896 

405,216 
491,232 
605.808 
492,048 

461,500 
579,200 
658,000 
372,000 

595,800 
605,000 
445,000 
640,992 

Poundt. 
2,400 
4,148 
4,140 
4,523 

1,520 

2,800 
2,700 

841 
874 
1,368 
1,452 
1,700 
2,283 
2,101 

1,770 
2,581 
2.000 
2,600 

2,800 
8,400 
4,200 
8,400 

8,189 
4,006 
4,562 
2,683 

4,117 
4,180 
8,077 
4,400 

Alpha .... 

1 

1 

3— Trap  2*",    I; 
pebbles  f",    1; 
gravel  4'',  1. 

Alpha  .... 

1 

3 

6— Trap  1" 

101, 136 

86,472 

173,088 

208,112 

'287,"766* 
289,680 

Egypt  — 

1 

1 

3— Trap  1" 

318, 912 
261,360 
365,000 

880,000 
404,544 
548,112 
480,000 

434,160 
580,000 
605,808 

Alpha  — 

1 

1 

8— Pebbles  3".... 

Alpha .... 

1 

1 

8— Trapli" 

Alpha.... 

1 

•  .    * 

0 

l|-Trap|" 

318,884 
468,104 
483,800 
624,448 

.••.•......•.•.•••. 

a  Not  firaotnred. 


Table  !N'o.  2 — Cement  and  Mobtab  Tests. 


Compressive  strength  of  l£'inoh  cubes  made  at  Watertoum  Arsenal,  Mass, 


Marks. 

Brand  of  cement. 

Composition. 

Age. 

Weight 

per  cnbio 

foot. 

First 
crack. 

Ultimate  strength. 

Cement. 

Sand. 

Total. 

Per 

square 
inch. 

1 
2 
3 

4 

40 
41 

Alpha 

1 

1 

Dayt. 

21 

31 

7 

76 

7 
33 

Poundt. 
141.64 
141.22 
139.37 
140.07 

134.64 
138.02 

Poundt. 
461,962 

"460,'800* 

Poundt. 
684,100 
637,296 
552,000 
694,080 

546,400 
800,000 

Poundt, 
4,789 
4,400 
3,838 
4,800 

4,058 
a  5, 551 

** 

Alpha 

Neat. 

0 

408, 536 
250,416 

a  Not  fractured. 
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Table  ISo.  4.— Cement  and  Mobtab  Tests. 

Elastic  properties  of  IS-inch  cubes  made  at  WaterUnon  Arsenal,  Mats, 

Gauged  length,  5'^ 


Marks. 

BrAnd 
of  ce- 
ment. 

Composition. 

Age. 

Modnlna  of  eiaaticity  be- 
tween loads  per  square  inch 
of— 

Permanent  seta 

after  loads  pei 

square  inch  of— 

Com- 
pressive 
strength 

per 

square 

inch. 

Ce- 
ment. 

Sand. 

100  and 
600. 

500  and 
1,000. 

1,000  and 
2,000. 

600. 

1,000. 

2,000. 

1 
2 
8 

4 

40 
41 

Alpba. 

1 

1 

Days. 

21 

81 

7 

75 

7 
83 

Pounds, 

4,167,000 

5,000,000 

4,167,000 

6,250,000 

3,571,000 
5,000,000 

Pounds. 

4,500,000 

5,000,000 

3,461,000 

5,000,000 

3,214,000 
4, 091, 000 

Pounds. 
3,571,000 
5,555,000 
2,631,000 
3, 125, 000 

2,083,000 
3,840,000 

Inch. 

0. 
.0001 
.0001 

0. 

.0001 

0. 

Ineh. 
.0001 
.0002 
.0001 
.0001 

.0004 
.0001 

Inch. 
.0002 
.0001 
.0008 
.0005 

.0010 
.0002 

Pounds. 
4,739 
4.400 
8,833 
4,800 

4,058 
a5  551 

Alpha. 

« 

Neat. 

0 

a  Not  fractured. 

Table  No.  5.— Oonobete  Tests— 12-Inoh  Cubes. 

Summanzed  table  showing  the  strength  of  concrete  made  of  different-sized  stone  at 

different  ages. 

Oomposition,  1:1:3,  Alpba  cement. 


Kind  of  stone. 


Trap  IJ'. 


First  group. 


Age. 


Trap 
Trap  1" 
Trap  14" 

Trap  14" '      11 


Daps. 

7 

8 

7 

7 


Trap  24".. 

Pebbles  ft" 
Pebbles  I4 

Pebbles  3" 


Trap 4",  1;  trap 24",  2.. 

Trap  4",  Ij  trapl",  1; 

trap  24",  1 


Trap  24",  2 ,-  gravel  4".  1 . 
Trap  24",  1 1  pebbles  I", 

1:  ravel  4",  1 

Pobbles  I",  1 ;  pebbles 

14".  2 

Gravel   4"<   ^:  pebbles 

g",  1;  pebbles  14",  1... 


7 
7 

11 


7 
7 

7 

»• 
I 

8 

7 


Compress- 
ive 
strength 

per 

square 

inch. 


Pounds. 
1.391 
1,9U0 
3,390 
2, 270 

8,189 

2,400 

1  298 
2,276 

2,800 

2,800 
2,800 
1,800 
1,520 
1.994 
1,480 


Second  group. 


Age. 


Days. 
19 
20 
20 
22 

26 

22 

21 
22 

26 

19 
19 
23 
22 
23 
22 


Compress- 
ive 

strength 

per 

square 

inch. 


Pounds. 
2,220 
2,760 
4,254 
3,186 

4,006 

4,143 

2,600 
3,186 

3,400 

8,780 
4,156 
8,806 
2,800 
8,023 
2,676 


Third  group. 


Age. 


Days. 
32 
32 
84 
29 
41 
48 
82 


{ 


{ 


34 
29 
41 
46 

34 

34 

32 

32 

82 

32 


Compress 

ive 
strength 

per 
square 

inch. 


Pounds. 
2,800 
3,200 
4,917 
8,817 
4,562\ 
2,583/ 
4,140 

2,992 

8,817 

4,200\ 

3,400/ 

4,849 

4,800 

5,024 

2,700 

3,800 

8,000 


Fourth  group. 


Age. 


Datft. 
76 


78 
6L 


65 

70 
61 


74 
78 
67 


61 
65 


Compress- 
ive 
strength 

per 

square 

inch. 


Pounds. 
5,021 


5.272 
4,018 


4,523 

8,870 
4,018 


4.544 

a  5, 512 

4,700 


8,490 
8,800 


a  Not  fractured. 
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Tablb  No.  6. 

Weights  and  volumes  of  the  ingredients  and  of  ike  resulting  concretes. 


Cement. 

Sand. 

Stone. 

Water  used. 

Mean 

Brand  of 

Con- 
crete 

weight 
per  cu- 
bic foot, 

Description 

1 

cement. 

■S*^ 

1 

^o 

o  . 

Vol- 
ume. 

pro- 

of stone. 

=1 

Weight. 

Weight. 

=1 

Weight. 

Weight. 

duced. 

when 
tested. 

PofMds. 

Poundi. 

Poundt. 

Pounds. 

Ou.fl. 

Ou.ft. 

Pounds. 

Alpha . . . 

1 

108 

1 

99 

8 

814 

31 

.497 

3.75 

148.58 

Trap  )". 

Do... 

1 

103| 
105{ 

1 

94 

3 

299 

32) 

.621 

148.47 

Trap  1". 

Do... 

1 

1 

8 

2971 

3? 

.629 

8.376 

159.83 

Trapl". 

Do... 

1 

100 

1 

104 

8 

296) 

81 

.497 

3.417 

158.45 

Trap  *",  1; 
trap  2)",  2. 

Do... 

1 

100 

1 

99 

8 

806) 

31) 

.605 

3.876 

169.81 

Trap  )",  1 ; 
trapl",  1; 
trap  2)",  1. 

Steel 

1 

88 

1 

981 

8 

286 

801 

.489 

3.312 

162.98 

Trapl". 
Do. 

Standard 

1 

S.'S 

1 

101 

8 

288 

85 

,561 

3.292 

164.08 

StAT 

1 

99 

1 

100| 

8 

291) 

31 

.407 

3.459 

156.45 

Do. 

Alpha . . . 

1 

104 

1 

94 

8 

306 

^ 

.585 

3.625 

148. 26 

Pebbles  |". 

Do... 

1 

100 

1 

104 

3 

296 

.341 

3.333 

157.99 

Trap2i",  2; 

• 

mvel  i". 

Do... 

1 

ld4i 

1 

95 

3 

296i 

296l 

81 

.497 

3.50 

150.95 

Pebbles  1)". 

Do... 

1 

97k 

1 

95 

3 

81) 

.5U5     3.450 

150.32 

Pebbles  ft", 

1;  pebUes 
1)",  2. 
Graveli'M; 

Do... 

1 

98 

1 

931 

8 

801 

83 

.629 

3.642 

147.70 

pebbles|"« 
1;  pebbles 

H".  1. 
Trap  2)". 

Do... 

1 

102) 

1 

94 

8 

295 

29) 
32) 

.473 

3.833 

160.21 

Do... 

1 

9^ 

1 

93i 

3 

294) 

.621 

•«««««• 

160.70 

Traprf",  1; 
pebbles  1", 

1;    gravel 
•  «  *• 
Trapl". 

Do... 

1 

99 

8 

282 

6 

668 

64 

1.027 

6.692 

161.89 

5gfi::: 

1 

82i 

1 

94| 

3 

280 

83 

.529 

3.208 

164.73 

1 

9? 

1 

94 

3 

279 

29) 

.473 

.^271 

152.20 

Pebbles  8". 

Do... 

1 

102 

1 

95 

8 

282 

81 

.497 

3.167 

169.22 

Trap  l)**. 

Do... 

2 

197 

0 

0 

8 

270) 

41 

.668 

3.459 

152.74 

Trap  1". 

\ 


Table  No.  7. 

Weights  and  volumes  of  ingredients  and  of  the  resulting  mortar» 

ALPHA  CEMENT. 


Cement. 

Sand. 

Water  used. 

Mortar 
produced. 

Mean 
woightper 
cubic  foot 

when 
tested. 

Cubic  feet. 

Weight. 

Cubic  feet. 

Weight 

Weight. 

Volume. 

1 
1 

1 

Pounds. 

89 

103 

102) 

1 
1 

2 

Pounds. 
94 
96i 

183 

Pounds. 
22 
241 

31 

Oubie/set. 
.868 
.897 

.497 

Ouhieffst. 
1.458 
1.683 

2.307 

Pounds. 
141.43 
189.72 

131.26 
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Table  No.  8. 

Weight  per  cubic  foot,  and  voids  in  the  stone  used  in  the  manufiicture  of  concrete* 

The  weight  of  the  broken  stone  was  the  mean  of  5  cabic  feet.    One 
cubic  foot  only  of  the  sand  and  gravel  was  weighed. 


Kind  of  Btone. 


("trapTock. 
"trap  rook. 
"  trap  rock . 
li"  trap  rook 
2{"  trap  rock 
\"  gravel. . . . 
{"sand 


Weight  per  cubic  foot. 


Loose. 


Poundi. 
91.66 
80.4 
89.6 
98.1 
92.85 
102 
9A 


Bammed. 


Pound*. 
109.25 
102.6 
103 
105.85 
102.05 
116.25 
108 


Voids. 


Loose. 


Per  cent, 
46.8 
49.9 
60.8 
47.8 
49.6 
82.1 
86.1 


Bammed. 


Ptreent, 
86.0 
42.8 
42.7 
40.0 
44.1 
24.1 
27.7 


CEMENT  AND  MORTAR  PRISMS 


MADE  AT 


"WATEETOWj^  AESEiq"AL,  MASS. 


H.  Doc.  143 42  657 


Cesienx  and  Mortae  Peisms,  C"  x  C"  x  18", 

Marks,  1. 

Coiu)K>sitioD:  Alpha  cement. 

Water  used,  18.97  per  ceut  of  ceiiieDt. 

Age,  7  days. 

Set  Id  mold  2  days,  in  water  5  days. 

Sectioual  area,  3ii,'A(i  square  iiiclies. 

Length,  17  ".02. 

Gauged  leugth,  10". 


In  ginged  lenglb. 


E=T,llIt,<KIDponii(l>l 


.B  =  l>,00(l,IXH)pi>Dnclaper  aqaaro  Incli. 
^B =«.333,O00  pounds  par  aqauTa  JDClu 


UlClmaM  B[r«iig(h. 


Pyramidal  development  at  oue  end,  with  general  failure  by  splittiug 
longitudinally. 
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Marks,  G. 

Composition :  Alpha  cemcut. 

Water  used,  19.71  per  cent  of  cement* 

Age,  7  days. 

Set  in  mold  2  days,  in  water  5  days. 

Sectional  area,  36.12  square  inches. 

Length,  17".92. 

Gauged  length,  10''. 


Applied  loads. 

In  ganj^ed  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compree- 
eion. 

Set. 

Pound$. 

Pound*. 

Inch. 

Inch, 

3,612 

100 

0. 

0. 

Initialload. 

7,224 

200 

.0001 

0. 

10, 836 

800 

.0003 

0. 

14,448 

400 

.0006 

0. 

18. 060 

500 

.0009 

0. 

21,C72 

600 

.0012 

0. 

E_  4, 107,000  ponnds  per  sqnare  inch. 

25, 284 

700 

.0015 

0. 

28.896 

800 

.0019 

0. 

32,508 

900 

.0022 

0. 

36. 120 

1,600 

.0025 

0. 

E— 3,600,000  pounds  per  square  inch. 

43,344 

1,200 

.0031 

0. 

50.568 

1.400 

.0036 

0. 

E= 3,448,000  pounds  per  square  inch. 

57, 702 

1,600 

.0042 

0. 

65. 016 

1,800 

.0049 

.0002 

72.240 

2.000 

.0056 

.0002 

79.464 

2,200 

.0062 

.0003 

86,688 

2,400 

.0069 

.0004 

93, 012 

2,600 

.0076 

.0004 

101.136 

2,800 

.0082 

.0005 

108, 360 

3,000 

.0089 

.0005 

115,584 

3,aoo 

.0098 

.0007 

122. 808 

8,400 

.0106 

.0008 

130. 032 

8,600 

.0112 

.0009 

137.  256 

3,800 

.0121 

.0009 

144, 480 

4,000 

.  OL'IO 

.0010 

161.704 

4,200 

.Ol'.iS 

.0011 

158, 928 

4.400 

.0146 

.0013 

First  craok. 

166, 152 

4,  GOO 

.0157 

.0014 

173.  H76 

4,800 

.0168 

.0015 

180,600 

5,000 

Ultimate  strength. 
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Marks,  15. 

Composition :  Alpha  cement,  1 ;  fine  sand,  !• 

Water  used,  22.89  per  cent  of  cement. 

Age,  15  days. 

Set  in  mold  1  day,  in  water  14  days. 

Weight  per  cubic  foot,  137.86  pounds. 

Sectional  area,  36.66  square  inches. 

Length,  17".95. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Coinprea* 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

3,686 

100 

0. 

0. 

Initial  load. 

7,332 

200 

.0001 

0. 

]U,998 

300 

.0005 

—.0001 

14,664 

400 

.0008 

—.0002 

18,830 

500 

.0011 

—.0002 

21,996 

'    600 

.0014 

—.0002 

E= 3, 125,000  pounds  per  sqaare  Inch. 

25.662 

700 

.0017 

—.0002 

29,328 

800 

.0022 

—.0002 

32.994 

900 

.0026 

—.0002 

36,660 

1.000 

.0030 

—.0002 

1E=2,812,000  pounds  per  square  inch. 

43.992 

1.200 

.0039 

—  0001 

51,324 

1,400 

.0048 

0. 

IB =2,826,000  pounds  per  square  inch. 

58,656 

1,600 

.0050 

+.0002 

[ 

65.988 

1,800 

.0070 

.0005 

73,320 

2,000 

.0082 

.0007 

# 

80,652 

2,200 

.0093 

.0010 

87,084 

2,400 

.0101 

.0012 

95, 316 

2,600 

.0123 

.0020 

102,648 

2,800 

.0137 

.0024 

109,980 

8,000 

.0164 

.0030 

117, 312 

3,200 

.0175 

.0038 

124,644 

8,400 

.0190 

.0047 

131, 976 

3,600 

.0229 

.0060 

139,  308 

8,800 

.0263 

.0076 

Grades  at  one  end. 

141,000 

3,846 

iritimate  strength. 

Failed  by  opening  an  oblique  crack  along  length  of  prism. 
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Marks,  19.    • 

Cotnpositioii :  Alpha  cement,  1;  fine  sand,  1. 

Water  used,  22.28  per  cent  of  cement. 

Age,  36  days. 

Set  in  mold  1  day,  in  water  35  days. 

Weight  per  cubic  foot,  138.67  ponnds. 

Sectional  area,  36.36  square  inches. 

Length,  17".92. 

Gauged  length,  10''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

TotaL 

Per  BQ  uare 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Jneh. 

Inch. 

3,636 

100 

0. 

0. 

Initial  load. 

7.272 

200 

.0004 

0. 

10,908 

800 

.0008 

0. 

14,544 

400 

.0013 

0. 

18,180 

600 

.0017 

0. 

21, 816 

600 

.0021 

0. 

E  =  2,381,000  pounds  per  square  inch. 

25,452 

700 

.0025 

0. 

20.088 

800 

.0030 

.0001 

32,724 

900 

.0034 

.0001 

36.360 

1,000 

.0038 

.0002 

'  E  ~  2,500,000  pounds  per  square  inch. 

43.632 

1,200 

.0045 

.0003 

60,904 

1,400 

.0054 

.0004 

E  =  2,941,000  pounds  par  squant  inch. 

58.176 

1.600 

.0062 

.0006 

>                                  "        • 

65,448 

1,800 

.0072 

.0011 

72,720 

2.000 

.0082 

.0012 

79,992 

2. 200 

.0091 

.0014 

87,264 

2.400 

.0102 

.0018 

94. 536 

2,600 

.0114 

.0023 

101,808 

2,800 

.0127 

.0028 

109,080 

3,U00 

.0143 

.0034 

116, 352 

8,200 

.0154 

.0038 

123,  624 

8,400 

.0177 

.0048 

130,  806 

3,600 

.0190 

.0052 

138,168 

8.800 

.0209 

.0060 

145, 440 

4,000 

.0223 

.0066 

152,712 

4.200 

.0248 

.0078 

159,984 

4,400 

.0271 

.0087 

167, 266 

4.600 

.0297 

.0101 

173. 200 

4,763 

Ultimate  strength. 

warer  nsea,  22.za  jwr  cent  oi  cem«iir. 

Age,  36  days. 

Set  in  mold  1  day,  in  water  35  days. 

Weight  per  cubic  foot,  138.23  poiiudB. 

Sectional  area,  3U.42  square  inches. 

Lengtli,  18".02. 

Gauged  length,  10", 


AppUedlcdt.        1      I 

K>nc«d  length. 

Remuki 

Total. 

^^„X"   ^". 

on?^ 

*.. 

Pound,. 

P«u«<f>. 

uh. 

/mA. 

3,C4I 

0. 

iDltiH  loxl. 

7,2M 

100 

0. 

10,  »nt 

laaio 

0. 

si.wa 

.0001 

E=I,e32,0O0  pound,  per  ■<! 

lu^Innh. 

25. 4U 

!s.  lan 

»I,758 

:0031 

:oooi 

30,420 

ilioo 

ioDOS 

.0000 

E=V27,000ponn<iiip.riiqD 

are  Inch. 

ioOM 

E=3,0M,0O0pouud.pei.qa 

arelnoli. 

!oo«7 

71840 

'.OHM 

.00  3 

bt!«ob 

2l40n 

.«0» 

W.<1B2 

3,««a 

2,800 

:onj 

,0O!0 

«.M 

loiM 

23,828 

.0027 

1,112 

a,s» 

.0032 

3§3Da 

4t:eeo 

4,0U0 

4,200 

.0208 

.0049 

60|24a 

4,400 

-isaa 

4,eoo 

:02Bi 

!«08B 

IBOISW 

664 


CEMENT   AND   MORTAK   PRISMS. 


Marks,  21. 

Composition:  Alplia  cement,  1;  fine  sand,  2. 

Water  used,  30.24  per  cent  of  cement. 

Age,  16  days. 

Set  in  mold  1  day,  in  water  14  days. 

Weight  per  cubic  foot,  131.36  pounds. 

Sectional  area,  36.48  square  inches. 

Length,  18'  .02. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Compres* 
sion. 

Set. 

Pounds. 
3,648 
7.296 
10, 044 
11, 592 
18, 240 
21.888 
25, 536 
29,184 
32, 882 
36,480 
43,776 
50,200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,876 

Inch. 

0. 

.0005 
.0011 
.0017 
.0026 
.0034 
.0044 
.0054 
.0068 
.0084 
.0141 

Inch. 

0. 

0. 

0. 
.0001 
.0004 
.0005 
.0009 
.0011 
.0016 
.0023 
.0055 

Initial  load. 

E— 1,724,000  pounds  per  square  inoh. 

£=1,475,000  ponuds  per  square  inch. 
Ultimate  strength. 

Marks,  23. 

Composition :  Alpha  cement,  I ;  fine  sand,  2. 

Water  used,  30.24  per  cent  of  cement. 

Age,  36  days. 

Set  in  mold  1  day,  in  water  35  days. 

Weight  per  cubic  foot,  128.59  pounds. 

Sectional  area,  36.54  square  inches. 

Length,  18".02. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 
3,654 
7,308 
10,962 
14, 616 
18,270 
21,924 
25, 578 
29,233 
82,886 
36,540 
43.848 
51,156 
58,464 
65,772 
73,080 
79,800 

Pounds, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,184 

Inch. 

0. 
.0004 
.0008 
.0012 
.0018 
.0023 
.0030 
.0035 
.0042 
.0047 
.0060 
.0074 
.0096 
.0118 
.0146 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0001 
.0008 
.0004 
.0005 
.0006 
.0008 
.0013 
.0018 
.0026 
.0040 

Initial  load. 

E= 2,273,000  pounds  per  sqaare  inch. 

1E=2,105,000  pounds  per  square  inch. 
E— 1,538,000  ponnds  per  square  inoh. 

Ultimate  strength. 

J 


Marks,  26. 

Composition:  Alpha uement,  i;  fiiie6aad,2. 

Water  used^  30.24  per  cent  of  coment. 

Age,  SSdays. 

Set  Id  mold  1  day,  in  water  37  days. 

Weight  per  cubic  foot,  133.83  pounds. 

Sectional  area,  36.6C  square  inches. 

Length,  18".05. 

Gauged  length,  10". 


Applied  loud*. 

In  Ksng«il  length. 

Remirlu. 

Total. 

InA. 

Compnu- 

Set. 

Prmndf. 

Foand, 

Jneh. 

InoA. 

S,W6 

100 

0. 

Initlnl  load. 

'.wna 

lolvse 

HidM 

*oo 

'.m» 

0 

18,330 

il.KO 

E  =  2.-78,000  poandii  per  HMre  Inob. 

3S.«B 

.OOM 

OOOl 

BOO 

0002 

sflisso 

!00.1B 

0001 

E  =  2,ei2,OOOpoQnd.p«r.qu.r8lnoh. 

iImo 

ooos 

5j!»24 

ilwo 
i,eoo 

.00S7 

0000 

B  —  2,329,000  ponnil*  p«r  eqiuire  inch. 

li 

!0082 

w!d52 

2.000 

two 

.00B5 

WM* 

61.981 

a,  400 

:oi2» 

oo;ii 

H,31« 

2,000 

a,75S 

Ullimata  etreogth. 

TA.BI.B  No.  1.— Cement  and  Mobtab  Pbisms. 

ComprttHrt  ttrmglh  o/priimt  6"  x  6"  hg  18"  long,  made  oi  WaiertoKit  Ar»»nal,  Man. 


Ultlnuilc  atreDgth.  ' 
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Table  Ifl^o.  2.— Obment  and  Moetab  Peisms. 

Elastic  properties  of  prisma,  6"  X  6"  by  18"  long,  made  at  Watertown  Arsenal,  Mass, 

Gauged  length,  10". 


Marks. 

Brand 

of 
cement. 

Composition. 

Age. 

Modulus  of  elasticity  between 
loads  per  sqaare  inch  of— 

Permanent  sets  after 

loads  per  sqnare 

inch  of— 

Com- 
pressive 
strength 

per 

sqaare 

inch. 

Ce- 
ment. 

Sand. 

100  and 
600. 

100  and 
1,000. 

1,000  and 
2,000. 

600. 

1,000. 

2,000. 

1 
6 

15 
19 
20 

21 

25 

Alpha. 

Neat. 

0 

Days. 

7 

16 
36 
36 

15 
36 
38 

Pounds. 
7, 143, 000 
4, 167, 000 

8, 125, 000 
2,881,000 
2,632.000 

1, 724, 000 
2, 273, 000 
2, 778, 000 

Pounds.  1  Pounds. 
5,000,000  ,8,333,000 
3,600,000  3.i^  000 

Inch. 

0. 

0. 

-.0002 
0. 
.0001 

.0005 
.0001 
0. 

[nek. 

0. 

0. 

—.0002 
.0002 
.0002 

.0023 
.0006 
.0004 

Inch. 
0. 
.0002 

.0007 
.0012 
.0010 

*.*ooio' 

.0020 

Pounds. 
4,783 
5,000 

8,846 
4,763 
4,948 

1,376 
2,184 
2,755 

Alpha. 

1 

1 

2' 812, 000 
2, 500, 000 
2, 727, 000 

1,475,000 
2. 195, 000 
2, 812, 000 

2,326,000 
2,941,000 
3,030,000 

Alpha. 

1 

2 

1, 538, 000 
2, 325, 000 

I 
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Samples  op  Stone  Immersed  in  Water   in  an  Hydrostatic 

Cylinder  and  Subjected  to  Pressure. 

The  hydrostatic  cylinder  used  was  made  from  a  section  of  a  5-inch 
single  forging  gun  having  the  following  dimensions: 


z5^ 


Diameters  I  and  II  at  middle  of  length  were  measured  before  and 
after  subjecting  the  cylinder  to  interior  pressure. 
Micrometer  observations  before  loading:  Diameters — 

I.  II. 

".0263        ".0286. 

Sample  of  Oolitic  limestone  experimented  with:  Stone  from  "So.  444 
transverse  test.    (See  page  401,  Report  of  Tests  of  1895.) 

Material  from  the  Salem  Bedford  Stone  Oompany^  from  quarries  at 
Bedford,  Ind. 

No.  9339. 

dimensions  of  stone. 


J.SS 


*M 


h-     Tse      -H 


Sectional  area  of  bore,  15.5  square  inches. 

Applied  load,  466,000  pounds  =  30,000  pounds  per  square  inch  pres- 
sure in  the  bore. 

Stone  apparently  uninjured  by  the  pressure. 

Stone  weighed  after  removal  from  the  cylinder,  while  wet,  664  grams; 
weight  after  drying,  641  grams;  loss,  23  grams  =  3.5  per  cent. 

Measurement  of  bore  of  cylinder:  Diameters — 

I.  II. 

".02G3        ".0288. 
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No.  9340. 

Stones  incased  in  sealed  brass  cases,  then  placed  in  the  hydrostatic 
cylinder  and  loads  applied  to  each  of  466,000  pounds  =  30,000  pounds 
per  square  inch  pressure  in  the  bore. 


OTi;;inaI 

trans- 
vers*'  test 
numl^er. 

Description  of  atone. 

441 
444 

455 
456 

1 

Limestone  Irom  Bridgeford  and  Duncan  quarries  at  Beaver,  Carroll  County,  Ark. 
Oolitic  limestone  from  the  Salem-Bedford  Stone  Co.*s  qiiarries  at  Bedlbrd,  Ind. 
Marble  from  Keuesawquarry.lFrom  Georgia  Marble  Co.,  of  Tat«,  Pickens  County, 
Marble  from  Etowah  quarry../    Ga. 

Note. — It  was  found  that  the  brass  case  leaked,  admitting  water  to 
the  stone  No.  441. 

Free  compression  tests  of  stones  after  having  been  subjected  to  cubic  compression  in  hydro- 
static cylinder  tcith  30,000  pounds  per  square  inch. 


Original 

trans- 
verse test 
number. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

Height. 

Compressed  sur- 
face. 

TotaL 

Per 

square 

inch. 

441 
444 

•444 
455 
456 

Inchei. 
2.00 
1.86 
1.88 
1.04 
1.95 

Inehe*. 
3.00 
2.92 
2.99 
3.15 
3.13 

Inches. 
2.94 
2.98 
2.88 
2.88 
2.90 

Sq.  inehet. 
8.82 
8.70 
8.61 
9.07 
9.08 

Pound*. 
161,000 
101,700 
56,000 
111,900 
120,200 

Pound*. 
206,700 
101, 700 
81,800 
111,900 
120,200 

Pound*. 
23,435 
11, 090 
9,501 
12. 337 
13,237 

*  SuVJectdd  to  hydrostatic  pressure  without  brass  case.    Teat  No.  9339. 
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TABBED  SISAL  LATH-YABN  STBAND. 

Strand  secured  by  taking  2  turns  around  pins,  held  against  turning 
in  the  jaws  of  the  testing  machine,  and  ends  then  made  fast  to  cleats. 
Length  of  strand  between  pins,  5  feet. 


Ko.of 
teat. 

Yarns  in 
strand. 

Lay  of 

yarns,  one 

tnmln. 

Tensile 
strength. 

Mean. 

Parted. 

IMS') 

180 

Inehet. 
16 

Pound*. 
r      16,300 
{      16,540 
i      14.100 

Poundt. 
\     15,647 

t  At  the  pin. 
{         Do. 
I         Do. 

FIREPROOFED  WOOD. 


PIREPROOFED   WOOD.  679 

FIBEPBOOFED  WOOD. 
Specimens  from  the  Electric  Fire  Proofing  Company. 

SpecimeDB  were  received  of  the  following  kinds  of  woods:  White 
piue,  white  oak,  Oregon  pine,  birch,  whitewood. 

Specimens  were  in  dnplicate,  one  sample  of  each  in  its  ordinary 
state  and  one  which  had  been  fireproofed. 

Excepting  pieces  of  Oregon  pine,  the  treated  and  the  untreated 
samples  came  from  different  sticks. 

The  tests  included  observations  on  the  fireproof  properties  of  the 
wood;  on  the  compressive  and  transverse  strength;  a  specific  gravity 
determination,  and  qualitative  analysis  of  elements  soluble  in  water 
wliich  were  present  in  the  treated  samples. 

The  fireproofed  samples  were  darker  in  color  than  the  ordinary  wood 
and  appeared  heavier  than  the  latter. 

The  fire-resisting  properties  were  determined  upon  thin  shavings  of 
the  woods  and  small  sticks;  the  latter  would  not  blaze  in  the  case  of 
the  treated  samples. 

In  each  case  the  shavings  of  the  untreated  samples  ignited  and  burnt 
with  a  blaze  freely.  Shavings  from  the  fireproofed  woods,  when  held 
over  a  lighted  candle,  behaved  as  follows: 

1.  White  pine,  painted  sample. — Shavings  blazed  with  difficulty  and 
generally  stopped  burning  when  removed  &om  the  flame  of  the  candle, 
but  while  blazing  emitted  a  hissing  sound. 

2.  White  pine. — Shavings  would  not  remain  blazing. 

3.  White  pine. — Some  shavings  burnt  slowly  and  were  easily  extin- 
guished, others  burnt  more  freely,  the  thinner  shavings  blazing  the 
more  readily. 

Three  samples  of  Oregon  pine  furnished  shavings  which  would  not 
blaze. 

After  prolonged  heating  in  a  dry  muffie  at  212  o  F.,  white  pine  and 
Oregon  pine  sticks  assumed  a  dark  brown  color;  the  shavings  were 
short  and  brittle. 

The  samples  retained  their  fireproof  qualities  and  would  not  blaze. 

The  white-oak  shavings  would  not  blaze.  Shavings  from  the  surfaces 
of  the  first  birch  stick  blazed,  but  were  easily  extinguished.  Shavings 
from  places  below  the  original  surface  blazed  with  difficulty. 

From  the  second  birch  stick  the  shavings  from  the  original  surface 
blazed.  Shavings  taken  from  below  the  original  surface  would  not 
blaze. 

The  original  surfaces  of  the  birch  sticks  were  stained  dark  red  and 
coated  with  a  varnish.  The  blazing  of  the  surface  shavings  was  attrib- 
uted to  the  inflammability  of  the  varnish. 

The  whitewood  shavings  blazed,  but  not  freely,  and  were  easily 
extinguished. 

Shavings  of  these  several  kinds  of  wood  were  washed  in  cold  water, 
remaining  in  the  water  baths  about  two  hours  each,  after  which  they 
were  dried. 

The  shavings  now  in  each  case  blazed  and  burnt  briskly,  the  fire- 
proof properties  having  been  eliminated  and  the  wood  apparently 
restored  to  its  ordinary  condition  as  regards  inflammability. 

Specific  gravity  determinations  on  two  samples  of  Oregon  pine,  both 
from  the  same  stick,  gave  values  as  follows: 

Ordiuaiy  snmple 5153 

Fireproofed  sample 6361 
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Under  transverse  tests  the  fireproofed  wood  in  three  instances  was 
the  weaker;  in  two  instances  it  was  the  stronger,  but  in  one  of  these 
two  instances  the  low  strength  of  the  ordinary  wood  was  due  to  a 
crossgrained  specimen,  which  failed  with  an  oblique  fractare  away 
from  the  center  of  the  stick. 

The  more  brittle  fractures  of  the  fireproofed  samples  are  illustrated 
in  the  accompanying  photograph,  taken  after  testing  an  ordinary  and 
a  fireproofed  sample  of  birch  wood. 

Under  compression  loads  the  ordinary  sample  of  Oregon  pine  was 
stronger  than  the  fireproofed  sample. 

Qualitative  analyses  showed  the  presence  of  ammonia,  phosphoric, 
sulphuric,  and  hydrochloric  acids  in  the  fireproofed  wood,  which  prob- 
ably existed  as  phosphates,  sulphates,  and  chlorides  of  ammonium. 

These  salts  are  soluble  in  water,  and  it  is  seen  that  after  they  are 
washed  out  the  wood  resumes  its  ordinary  uonfireproof  character. 

COMPRESSION  TESTS  ENDWISE  THE  GRAIN, 

OREGON  PINE. 

An  ordinary  and  fireproofed  specimen  from  the  same  stick. 


No.  of 
t«at 

Description. 

Dimensions. 

Sec- 
tional 
area. 

Ultimate 
strength. 

Fracture. 

Length. 

Width. 

Thick- 
ness. 

Total. 

Per 

square 

inch. 

0374 
0375 

Ordinary 

Fireproofed... 

Inchea. 
11.00 

11.08 

1.78 
1.78 

Inehe». 
3.02 

2.02 

Square 

Inchea. 

3.60 

8.60 

Powidt. 
80,700 

24,780 

Pounda. 
8,528 

6,883 

Fibers  crashed  in 
an  obliqne  direc* 
tiou,  3"  to  44" 
from  end  of  speci* 
men. 

Fibers  crushed 
slightly  oblique 
in  direction  2" 
from  end  of  siKwi- 
men. 

t 

PHOTOOHAPH  8M0W1HQ  FRACTOftES  OF  N*T01.*L  AND  FIREPHOOFED  WOOD. 


PIREPROOFED   WOOD. 
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TRANSVERSE  TESTS. 


Ends  8apx>orted  12  inches  apart,  loaded  at  the  middle. 
Daplicate  testa  made  on  the  same  kind  of  wood,  but  samples  were 
not  from  the  same  sticks. 


WHITE  PINB. 


No.  of 
teet. 

Desorlption. 

Dimensions. 

Ultimate  strength. 

Bemarka. 

Breadth. 

Depth. 

Totol. 

Modnlas 
of  rup- 
ture, B. 

0376 
0377 
0878 

0370 

Ordinary 

Fir«proofed 

Ordinary 

FireproofBd 

Inches. 
3.30 
3.30 
2.05 

2.05 

Inches. 
1.37 
1.37 
.70 

.70 

Potends. 
8,860 
3,855 
866 

1.164 

Pounds. 

11, 215 

0,748 

8,803 

11,387 

Crossgrained.     Eooentric 
fraoture,  splittinff  along 
the  grain  obliqaely. 

BIRCH. 


0380 
0881 

Ordinary 

Fireproofed 

8.40 
8.40 

.78 

.78 

2,726 
1,880 

28,145 
15,062 

WHITB  OAK. 


0382 
0383 

Ordinary 

Fireproofed 

8.73 
8.74 

.47 
.47 

008 
702 

21,774 
15,316 

WHITEWOOD. 


0884 
0385 

Ordinary 

Fireproofed 

2.04 
2.04 

.44 

.44 

873 
880 

11,770 
12,284 

The  fractures  of  the  fireproofed  specimens  were  generally  short  and 
brittle  on  the  tension  side  of  the  wood;  the  ordinary  specimens  pre- 
sented toagher  splintering  fractures. 


i 


COMPRESSION  OF  BAUTA. 
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COMPRESSION   OF   BALATA. 
No.  9491. 

Sample  Masked  !• 
Length,  ''.66. 
Diameter,  3".ll. 

Sectional  area,  7.60  square  inches. 
Gauged  length,  ''.65. 
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Applied  loads. 

In  ganged  length. 

Seniarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds, 

3.800 

7.600 

15,200 

22,800 

15,200 

7,600 

8,800 

Powidt, 
500 
1,000 
2,000 
8,000 
2,000 
1,000 
500 

Inch, 
0. 

.133 
.254 
.810 
.800 
.804 
.206 

Inch, 
0. 

Initial  load. 
KesiUenoe,  ".014 

No.  9492. 

Sample  Mabked  3. 

Length,  ".68. 

Diameter,  3".67. 

Sectional  area,  10  square  inches. 

Ganged  length,  ".68. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sQuare 
Inch. 

Compres- 
sion. 

Set. 

Po%md», 
5,000 
10,000 
20,000 
80,000 
20.000 
10,000 
5,000 

Pounds, 
500 
1,000 
2,000 
3,000 
2,000 
1,000 
500 

Inch, 
0. 

.112 
.211 
.260 
.260 
.254 
.248 

Inch, 
0. 

Initial  load. 
Resilienee,  ".012. 

)86  C0MPBBS3T0N  OF  BALATA. 

No.  9493. 

Sample  Marebtd  4 
Lengtb,  ",65. 
Diameter,  3".12. 

Sectional  area,  7.64  square  inches. 
G-anged  length,  ",65. 


Appllf  d  i™d«. 

liig.Dgi>dla>KU>. 

Bumuka. 

ToUl. 

'"c;."" 

■loa. 

s«t. 

Pound.. 

1 

P<n»i<I>. 

i 

Inch. 

Iruh. 

iDlUkllmid. 
Beaitlstiw,  ".Oil 

So.  9494.  . 

Annulab  Sample. 
Length,  1".35. 
Exterior  diameter,  5".56. 
Interior  diameter,  3".26. 
Sectional  area,  15,93  square  inches. 
Gauged  length,  1".35, 


AppUsd  loida. 

iDg-ugedlogth. 

Banutkg. 

TolU. 

'"..T" 

Compres. 

Set. 

Bl.MO 

1,000 

3,000 
1,000 

Inch. 
■*1B 

JmA. 

iDlUaltcHul. 

1 
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CAST  IRON  FURNISHED  BY  PRIVATE  PARTIES  FOR  ORDNANCE 

MATERIAL. 


No.  of 
ten- 
sion 
teat. 


6722 


5743 
5742 
5794 
5747 


5793 

5488 

5652 


Description. 


Top  carriajse,  8"  die- 
api>eariiiggun  car- 
riage. 

do 

do 

do 

Base  ring,  8"  disap- 
pearing gan  car- 
riage. 

Racer,  8"  di8api>ear- 
ing  gun  carriatte. 

10"  limited-fire  dis- 
appearing gun  car 
rfage. 


Marks. 


PTC  36 


PTC  84 

PTC  38 

TC56 

PfiK39 


{ 


BR  55 

Ii41 

ITIX 

10 


Carbon. 


Total. 


Gra- 
phitic. 


3.136 


2.076 


3. 186  2.004 

3.  U40  2. 454 

2. 017  2. 290 

3. 294  2. 413 


2.945 
is.  287 


2.230 
2.808 


Com 
biued. 


1.061 


1.132 
0.586 
0.627 
0.881 


0.715 
0.480 


Manga- 
nese. 


0.387 


3.000       2.454     0.546 


Sili- 
con. 


1. 034     0. 133 


0. 467  1. 175  0. 146 

0. 513  0. 940  0. 115 

0.H88  1.410  0.124 

0.524  1.435  0.130 


0,401  1.410  I  0.120 
0. 398  ,  1. 118  0. 163 
0.630     1.044  •  0.063 


0.658 
0.638 
0.451 
0.567 


0.340 
0.58U 
0.858 


TARGET  CLOTH. 


1 


TARGET  CLOTH. 
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TARGET  CLOTH. 

SAMPLES  TESTED  B  INCHES  WIDE  BY  12  INCHES  LONG  BETWEEN  THE 

JAWS  OF  TESTING  MACHINE. 


f 


No.  of 
test. 


9116 
9440 
9447 
9448 
9417 
9418 

9419 
9420 
9421 
9422 
9423 

9442 
9443 
9449 
9450 
9451 


CoQtrlbator. 


Catiio  &  Co 


John  Early  &  Co ... 
John  Waunamaker. 
O'Jaffe&Pinkne: 

A 

B 

C 

D 


J.  H.  Lane  &.  Co. 


Picks  per  inch. 


Warp. 


40 

62 
54 

69 
64 
65 
66 


47 


Filling. 


62 
52 

56 
67  to  66 
69 
64 


43 


Elongation  in 
10  Inches. 


Warp. 


Inches. 
2.10 
2.12 
2.15 
2.03 
1.45 
1.45 

1.48 
1.18 
1.33 
1.55 
1.95 
1.97 
2.00 
2.10 
2.03 
1.97 
2.00 


Filling. 


Inches. 
1.43 
1.41 
1.55 
1.51 
1.26 
1.30 

1.15 
1.20 
1.21 
1.10 
1.10 
1.02 
1.35 
1.34 
1.20 
1.17 
1.20 


Tenflile 
strength. 


Warp. 


Pounds. 
116 
121 
128 
li9 
82 
102 

79 
87 
99 
89 

112 

111 

122 

121 

122 

114 

122 


Filling. 


Pounds. 
122 
117 
149 
135 
77 
108 

78 

88 

97 

72 
148 
129 
153 
152 
143 
132 
146 


L 
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FSIVATE  TESTS. 

TESTS  MADE  FOB  PBIVATE  PARTIES  DURING  THE  FISCAL  TEAR 

ENDED  JUNE  30,  1898. 


Date. 


For  whom  tested. 


1897. 
July    7 
15 
17 

17 
21 
22 

27 
28 

Aug.    7 

9 

9 

9 

11 

11 

16 

17 

17 

24 

25 

25 

28 

Sept    1 

1 
9 

11 

11 
18 
22 

22 
22 
22 
27 

Oct.     1 
2 

15 
18 
20 
30 
30 
Nov.     8 

9 

11 
11 
26 
30 
30 
Dec.  2 
8 
10 
10 
21 

28 

1898. 

Jan.     4 

6 

8 

8 

11 

15 

17 

17 


Material. 


Caatiron 

Cotton  belting — 
Cotton  and  hemp 

belting. 
Hollow  shafting: . . 

Steel  plates 

do 


Steel  tubing 

St«'fl  plates 

Manila  rope 

Steel  plate 

Wroiightlron  bolt 

Shafting 

"Wire  rope 

Chain 

Steel  plates 

Manila  rope 

Steel  platen 

Bicvcle  tires 

Chain , 

Limestone 

Bronze 

Wrought-iron 

plate. 
Steel-wire  rope  . . , 
Manila  cordage.. 
Wrought-iron 

plates. 
O.  H.  basic  steel . 
Kubber  belting . . 
Wrought-iron 

plates. 

Bronze 

Manila  raft  rope. 

Bricks 

Wrought-iron 

platt^s. 

Bronze 

Wrought-iron 

plates. 

Tire  cloth 

Bricks 

Ladle  shank 

Ste«»lrod 

Ca»t  iron 

Springs 


Splice  bars 

Cloth 

Bricks 

('anvas  belting  .. 

Taylor  iron 

Bronze 

Canvas  belting  . . 

Chain 

Sheeting 

Steel  bar 

Yellow -pine  col 

nmn. 
Columns 


Builders'  Iron  Foundry. 

Hub  Rubber  Co 

Davis  &  Piukham 


Providence 

Boston 

Somerville. 


J.  H.  Koberts  &  Co 

Bethlehem  Iron  Co 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

The  Shelby  Tube  Co 

Bethlehem  Iron  Co , 

Pearson  Cordage  Co    

Edwd.  Kendall  &  Sons 

James  Flynn 

J.H.Roberts  &  Co 

John  C.Page  &  Co 

A.  E.  Stevens  &  Co , 

Edwd.  Kendall  &.  Sons 

Standard  Rope  and  Twine  Co 

Bethlehem  Iron  Co 

L.C.Chase  «fe  Co 

A.E.Stevens  &  Co 

Ozark  Stone  and  Lime  Co 

Hyde  Windlass  Co 

Central  Iron  and  Steel  Co 


John  A.Roeblings 

Standard  Rope  and  Twine  Co. 
Ceutral.Iron  and  Steel  Co  .... 


Boston 

South  Bethlehem. 
Hartford ,. 

Shelby 

South  Bethlehem  J 

Boston 

Cambrid^eport  .. 

Boston 

do 

do 

Portland 

Cambridgeport . . 

Allston 

South  Bethlehem 

Boston 

Portland 

Ksnsas  City 

Bath 

Harrisburg 


Trenton  ... 

Allston 

Harrisburg 


Birmingham  Rolling  Mill  Co 

J.  H.  Lane  &  Co 

Central  Iron  and  Steel  Co 


Bath  Ironworks 

Standanl  Rope  and  Twine  Co. 

Cass  Gilbert 

Central  Iron  and  Steel  Co 


Birmingham 

Boston 

Harrisburg . 


Bath  Iron  Works 

Central  Iron  and  Steel  Co. 


Bath 

Allston 

St.  Paul.... 
Harrisburg 

Bath 

Harrisburg 


J.H.Lane  &  Co 

Texas  and  Pacific  Coal  Co 

Mechanics'  Iron  Foundry  Co 

Chase,  Parker  6c  Co 

Calvin  Foundry  Co 

McKay-Bigelow  Heeling  Machine 
Assoointion. 

P.  H.  Dudley 

Converse,  Stanton  &  CulK-n 

Cass  G ilbert 

J.H.Lane  &  Co 

B  M.  Jones  &  Co 

Hyde  Windlass  Co , 

J.  H.  Lane  A:  Co 

II.  J.Crandall  &  Son 

Hood  Rubber  Co 

Chase,  Parker  A:  Co , 

Evarts,  Choate  &  Beaman , 


John  Lally 


Marlin  Fire  A  rms  Co 


Boston 

Thurl>er 

Boston 

do 

Providence . 
Winchester. 


R.I. 

Mass. 

Mass. 

Mass. 

Pa. 

Conn. 

Ohio. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Me. 

Maaa. 

Mass. 

Pa. 

Maaa. 

Me. 

Mo. 

Me. 

Pa. 

N.J. 

Mass. 

Pa. 

Ala. 

Mass. 

Pa. 

Ma. 
Mass. 
Minn. 
Pa. 

Me. 
Pa. 

Maaa. 

Tex. 

Mass. 

Mass. 

R.L 

Maaa. 


New  Haven 


J.  H.  Lane  &.  Co Boston. 

America_n  Si4'ara  Gunge  Co do  . 

I  Maiden 


Steel  tube 

Cotton  cloth 

Hydraulic  gauges 

Cast  iron '  Maiden  Electric  Co 

Old  manila rope...  J.  M. Douglas i  Bonton Mass. 

Bricks Lancast-er  Brick  Co Butl'alo N.Y. 

Bronze Hyde  Windlass  Co Bath Me. 

Terra  cotta Messer,  Sanguiuet  6c  Messer Galveston Tex. 


New  York N.Y. 

Boston Mass. 

St.  Paul 1  Minn. 

Boston '  Mass. 

do Mass. 

Me. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Maas. 

Conn. 
Mass. 
Maas. 
Maas. 


Bath 

Boston 

East  Uosiou 

Boston 

do 

New  York . . 


Waltham 
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Tests  made  for  private  parties  during  the  fiscal  year  ended  June  SO,  1S98 — Continnod. 


Datti. 


1896. 

Jan.  17 

20 

24 

24 

Feb.     8 

8 

3 

0 

10 

15 

17 

24 

Mar.    1 

9 

10 

10 

15 

15 

22 

22 

31 

31 

Apr.  11 


12 

14 
15 
20 
22 
28 
4 
16 


May 


17 

18 
21 

June    4 

7 
7 
7 

7 

8 

11 

13 
13 

18 
18 
20 
21 


Material. 


Manila  rope 

Steel  plate 

do 

Air-brake  hose  . . . 
Cotton  BheetiDg  . . 
Wrought-iron 

bolts. 
Rubber  belting . . 

Cloth 

Bronze 

Bubber  belting . . 
Cotton  belting — 

Tobin  bronze 

Cotton  sheeting  . . 

Cotton  fabric 

BrickB 

Shelf  supports... 

Steel  bars , 

Steel  plates 

Bricks 

Cast  iron 

Cloth 

Cotton  cloth 

Brick   piers   and 

single  bricks. 

Bronze 

Rubber  belting . . . 

Tobin  bronze 

Steel  bars 

Cotton  cloth 

Hollow  stay  bolt. . 

Steel  bur 

Shaft  in    copper 

sleeve. 
Bricks 

Steel  bar 

Bicycle  tires 

Pig  iron 

Sttiel  bar 

do 

Manila  rope 

Steel  bar 

Marble  composi  te . 

Bricks 

Steel  bar 

Rubber  belting . . . 
Copper  cylinders . . 

Bicycle-tire  fabric . 

Turn-buckle 

Copper 

Hydraulic  gauges. 


For  whom  tested. 


Name. 


Standard  Rope  and  Twine  Co..... 
Schenectady  Locomotive  Works.. 

Edward  Preble 

Revere  Rubber  Co 

J.  H.Lane  &  Co 

Archibald  Wheel  Co 


Revere  Rubber  Co 

Hood  Rubber  Co 

Hyde  Windlass  Co 

J.H.Lane&Co 

Main  Belting  Co 

A.  H.  Emery 

Hood  Rubber  Co 

L.C.Chase  &Co 

Clarence  L.  Smith 

The  Snead  &  Co.  Iron  Works 

Arthur  Perrin , 

Hartford  St«am  Boiler  Inspection 
and  Insurance  Co. 

Conococheaque  Brick  and  Earth- 
enware Co. 

Frank  M.  Gilley 

Hood  Rubber  Co 

L.C.Chase*.  Co 

NororossBroa 


Bath  Iron  Works... 

J.  H.  Lane  &  Co 

A.  H.  Emery 

Arthur  Perrin 

Hood  Rubber  Co.... 

K.D.Leavitt 

Chase.  Parker  Sc  Co. 
Arthur  Birch 


Washington  Hydraulic  Press  Brick 

Co. 

SavAge  Arms  Co 

National  India  Rubber  Co 

C.  L.  Peirpon  &  Co 

Savage  Arms  Co 

The  Marl  in  Fire  Arms  Co 

Fearing,  Hall  &  Whiton 

The  Kinsley  Iron  and   Machine 

Co. 

J.R.  Griswold 

Lehmann-Kohlsaat  Clay  Works... 
The   Kinsley  Iron  and   Machine 

Co. 

Revere  Rubber  Co 

The  Brown  Segmental  Tube  Wire 

Gun  Co. 

Converse,  Stanton  &.Co 

Carson  Trench  Machine  Co 

American  Tube  Works 

Ashton  Valve  Co 


City. 


AUston 

Schenectady 
East  Boston 

Chelsea 

Boston 

Lawrence... 


Chelsea 

East  Watertown. 

Bath 

Boston 

....do 

Stamford 

East  Watertown. 

CbeUea 

New  York 

do 

Brookline 

Hartford 


Williamsport, 


Chelsea 

Ea«t  Watertown. 

Chelsea 

Boston 


Bath 

Boston , 

Stamford 

Brookline 

East  Watertown. 
Carabridgeport . . 

Boston , 

Arlington 


Washington 


Utica 

Boston 

...do 

Utica 

New  Haven. 

Boston 

Canton 


Watertown . 

Chicago 

Canton 


Chelsea. . . 
Birdsboro. 


Boston . 
.....do. 

do. 

do. 


State. 


Mass. 
N.Y. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass. 

Mass. 

Me. 

Mass. 

Mass. 

Conn. 

Mass. 

Mass. 

N.Y. 

N.Y. 

Mass. 

Conn. 

Md. 

Mass. 
Mass. 
Mass. 
Mass. 

Me. 

Mass. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

D.C. 

N.Y. 

Mass. 

Mass. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

111. 

Mass. 

Mass. 
Pa. 

Mass. 
Mass. 
Mass. 
Mass. 


IIJTDEX. 


AnalyBes,  ohemioal:  P^g©- 

Cast  iron 365,368,691 

Steela— 

Bodies  3.6-inoh  B.  L.  field  mortars 690 

Bolt 689 

Cast-steel  shell  bodies 690 

Cocking  piece 689 

Extractor 689 

Gatlinggun  barrels * 689 

Hinge  bar  head 689 

Jackets,  3.2-inch  B.  L.  field  guns 690 

Jackets,  lOinch  B.  L. rifles 689 

Nickel 690 

Receivers  of  rifles,  .30  caliber 689 

Rifle  barrels,  .30  caliber 689 

Tnbe.  10-inch  B.  L.  rifle 689 

Tube,  12-inch  B.  L.  rifle 6«9 

Tube,  12.inch  B.  L.  rifled  mortar 689 

Balata,  compression  of 683 

Bolts: 

Anchor,  for  gun  and  mortar  platfi^rins 201 

Bronze,  console 396 

Cast  iron : 

Furnished  by  private  parties 277,298,395 

Impact  testing  machine 394 

Microscope  carriage,  standard  comparator 394 

Pig  irons : 

Chemical  analyses  and  tension  tests 369 

Watertown  Arsenal : 

Chemical  analyses 365-368 

Furnace  charges 353-364 

Tension  tests  and  specific  gravities 365-368 

Cast  iron  for  gun  and  mortar  carriages 277 

Base  rings 280,312-337 

Chassis 299-311 

Racers 338-348 

Top  carriaijea 279,281-298 

Cast>iron  shells,  coiupicssion  of 265 

3.2-inch 209-273 

5-inch 267,268,274-276 

Cement  cubes,  Alpha: 

Elastic  properties 647,648 

Tabulations — 

Compressive  strength 650 

Elastic  properties 654 

Cement  prisms,  Alpha: 

Elastic  properties 659,660 

Tabulations — 

Compressive  strength 665 

Elastic  properties 666 

Cloth,  cotton  target 693 

Concrete,  cinder,  12-inch  cubes 561 

Elastic  properties : 

Alpha  cement 563,564 

Atlas  cement 565, 566 

Knickerbocker  cement 566, 567 

Victor  cement 668 

699 
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Concrete,  cinder,  12-inch  cubes — Continued.  Pag«. 

Tabulations : 

Compressive  strength 569-571 

Elastic  properties 573 

Mean  strength  at  different  ages 572 

Mean  weight  at  different  ages 572 

Concrete  and  mortar 413 

Remarks 415 

Concrete,  12-inch  cubes  from  State  of  New  York 419 

Composition  and  treatment : 

Buffalo  Portland  cement 526 

Champion  cement 524-525 

Empire  cement 522, 523 

Genesee  cement 513-516 

Ironclad  cement 520,521 

Way  land  cement 516-519 

Compressive  elastic  properties,  details : 

Buffalo  Portland  cement,  mortar  40  per  cent  of  broken  stone— 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 496 

Champion  cement,  mortar  33  per  cent  of  broken  stone — 
Cubes  set  in  water  and  snnd — 

Cement  1,  sand  1 485,486 

Cement  1,  sand  2 486,487 

Cement  1,  sand  3 488,489 

Champion  cement,  mortar  40  per  cent  of  broken  stone — 
Cube  set  in  cool  cellar — 

Cement  1,  sand  1 490 

Cubes  set  in  water  and  sand — 

Cement  1,  sand  1 489,491,492 

Cement  1,  sand  2 493,494 

Cement  1,  sand  3 495,496 

Empire  cement,  mortar  33  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 475,476 

Cement  1,  sand  3 477,478 

Cement  1,  sand  4 478,479,480 

Cube  covered  with  wet  burlap  and  exposed  to  weather- 
Cement  1,  sand  4 479 

Empire  cement,  mortar  40  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 480,481 

Cement  1,  sand  3 482,483 

Cement  1,  sand  4 483,484 

Genesee  cement,  mortar  33  per  cent  of  broken  stone  — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  1 421,423,424 

Cement  1,  sand  2 425,426 

Cement  1,  sand  3 427,428,429 

Cement  1,  sand  4 429,430 

Cement  1,  sand  5 431,432 

Cement  1,  sand  6 432 

Cube  set  in  cool  cellar — 

Cement  1,  sand  1 422 

Genesee  cement,  mortar  40  per  cent  of  broken  stouo — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  1 433 

Cement  1,  sand  2 435, 438 

Cement  1,  sand  3 439,440 

Cement  1,  sand  4 441,442 

Cube  set  in  cool  cellar — 

Cement  1,  sand  1 434 

Ironclad  cement,  mortar  33  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  2 462,463,465 

Cement  1,  sand  3 465-467 

Cement  1,  sand  4 468,469 

Cube  set  in  cool  cellar — 

Cement  1,  sand  2 464 
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Concrete,  12-incIi  cubes  from  State  of  New  York— Continued.  Page. 
Compressive  elastic  proper  tieSi  details — Con  tinned. 

Irouc]ad  cement,  mortar  40  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand- 
Cement  1,  sand2 470-472 

Cement  1,  sand  3 472,473 

Cement  1,  sand  4 474,475 

Wayland  cement,  mortar  33  per  cent  of  broken  stone — 
Cubes  set  in  water  and  sand — 

Cement  1,  sand  1 443-445 

Cement  1,  sand  2 447,448 

Cement  1,  sand  3 448-450 

Cement  1,  sand  4 450, 451 

Cement  1,  sand  5 452,453 

■    Cube  set  in  cool  cellar— 

Cement  1,  sand  1 446 

Wayland  cement,  mortar  40  per  cent  of  broken  stone— 
Cubes  set  in  watt'r  and  sund — 

Cement  1,  sand  1 463-455 

Cement  1,  sand  2 456, 457 

Cement  1,  sand  3 458, 459 

Cement  1,  sand  4 459,460 

Cement  1,  sand  5 461,462 

Compressive  strength  and  weight: 

Buflalo  Portland  cement,  mortar  40  per  cent  of  broken  stone 543 

Champion  cement,  mortar  33  per  cent  of  broken  stone 541, 542 

Champion  cement,  mortar  40  per  cent  of  broken  stone 542, 543 

Empire  cement,  mortar  33  per  cent  of  broken  stone 539, 540 

Empire  cement,  mortar  40  per  cent  of  broken  stone 540, 541 

Genesee  cement,  mortar  33  per  cent  of  broken  stone 530, 531 

Genesee  cement,  mortar  40  per  cent  of  broken  stone '. 532, 533 

Ironclad  cement,  mortar  33  per  cent  of  broken  stone 537, 538 

Ironclad  cement,  mortar  40  per  cent  of  broken  stone 538, 539 

Wayland  cement,  mortar  33  per  cent  of  broken  stone 533-535 

Wayland  cement,  mortar  40  fer  cent  of  broken  stone 535-537 

Tabulations: 

Composition  and  treatment 513-^26 

Compressive  elastic  properties 547-550 

Mean  strength — 

With  reference  to  composition  and  qunntitv  of  mortar 552 

With  reference  to  quantity  of  mortar 553 

,                                     With  reference  to  consistency  of  mortar 553 

With  reference  to  treatment  after  setting 554 

Mean  weights — 

W ith  reference  to  composition  and  quantity  of  mortar 555 

With  reference  to  quantity  of  mortar .' 556 

With  reference  to  consistency  of  mortar 556 

With  reference  to  treatment  after  setting: 557 

;  Concrete,  12-inch  cubes  made  at  Watertowu  Arsenal: 

I  Cubes  set  in  air  and  water 

,  CompreRsive  elastic  properties,  details — 

I  Alpha  cement,  1:1:3  mixture — 

1^-inch  stone 577-579 

1-inch  stone 580,581 

1-inch  stone 582-585 

U-inch  stone 632-635 

2^inch  stone 617-620 

I                                      1^  inch  stone,  |-iiu*h  pebbles *. 611,613 

H-inch  stone,  |-iuch  pebbles,  i-incb  gr;i vel 613-616 

2i-inch  stone,  ^-inch  stone 58(>-589 

2i-inch  stone,  1-iuch  stone,  ^-inch  stone 590-593 

2|-inch  stone,  f-inch  gravel 6  4-607 

2^-inch  stone,  pebbles,  and  gravel 621 ,622 

l-inch  pebbles 6)1-603 

U-inch  pebbles 608-610 

3-inch  pebbles 628-633 

Alpha  cement,  1:3:6  mixture : 

lineh  stone 622-625 

Alpha  cement,  1:0:1^  mixture: 

*                                   l-inchstone 636-639 
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Concrete,  12-inch  cnbes  made  at  Watertown  Arsenal — Continued.  Page. 

Compressive  elastic  properties,  details — Continaed. 
Egypt  cement,  1:1:3  mixture : 

1-inch  stone 626,627 

Standard  Portland  cement,  1:1:3  mixture — 

f-inch  stone 596, 597 

Star  Portland  cement,  1:1:3  mixture — 

f-inch  stoue 598-600 

Steel  Portland  cement,  1:1:3  mixture — 

f-inch  stone 594,595 

Tabulations — 

Compressive  elastic  propei'ties 051-653 

Compressive  strength  and  weight 649, 650 

Strength  with  reference  to  size  of  stone  and  age ^4: 

Weights  and  volume  of  ingredients  and  concrete 655 

Weight  per  cubic  foot  and  voids  in  stone 656 

Copper  cylinders  for  pressure  gauges : 

Metal  of  September,  1896— 

Table  for  use  with  pressure  gauge  -i^  square  inch  area 399 

Cordage : 

Manila  with  and  without  heart — 

2i-inch 673 

3-inch 673 

4Hnch 673 

Manila,  3-inch,  coarse  yarns 674 

Manila  hawser,  li-inch  diameter 674 

Tarred  sisal  lath-yarn  strand 675 

Gatling  guns,  barrel  steel 183 

Gun  carriage,  12-inch  disappearing: 

Gun  lever  axle 199 

Gun  emplacements,  Tybee  Island,  Ga. : 

Steel  from  eyebeams  and  bolts 204 

Gun  specimens: 

8.2-inch  B.  L.  steel  field  guns 11 

Jackets 29-44 

Tubes 13-28 

Tabulation - 45 

3.6-inch  B.  L.  field  mortars — 

Bodies 49,50 

Breech  blocks 51 

Gas  checks 51 

Tabulation 51 

6-inch  B.  L.  siege  rifles — 

Jackets 56 

Tubes 55 

6-inch  R.  F.  gun,  buret  gun 187 

Jacket 192-194 

Tube 189-191 

7-inch  B.  L.  siege  howitzer — 

Tube 59 

10-inch  steel  B.  L.  rifles — 

Jackets 65-67 

Tubes 63,64 

Tabulation 67 

12-inoh  steel  B.  L.  rifles- 
Jackets 75-77 

Tubes 71-74 

Tabulation 77 

12-inch  B.  L.  rifled  mortare— 

Jackets 99-113 

Tubes 81-98 

Tabulation 114 

12- inch  mortar  tube  section — 

Rings  representing  streaked  and  unstreaked  metal 197 

Helical  springs — 

Barbette  carriage,  5-inch  R.  F.  gun 205 

Mortar  carriage,  7-iuch 207-209 

Internal  strains  in  single  forging  guns — 

3-inch..'. 211-216 

Breech 213 

Muzzle 4 215 
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Internal  strains  in  single  forging  guns— Continued.  "^^s^- 

5-inch 217-240 

Breech  after  first  treatment 219 

Breech  after  second  and  final  treatment 234- 

Muzzle  after  first  treatment 231 

Muzzle  after  second  and  final  treatment 238 

Manila  rope .     ( See  C ordage. ) 
Mortar,  12-inch  cubes  from  State  of  New  York : 
Composition  and  treatment — 

Buff'alo  natural  cement 526,527 

Buffalo  Portland  ceiiieut 526 

Champion  cement 528,529 

Empire  cement -• 527,528 

Ironclad  cement 528 

Compressive  elastic  properties,  details — 

Cube  covered  with  wet  burlap  and  exposed  to  weather — 

Buffalo  natural  cement  1,  sand  3 504 

Cubes  set  in  water  and  sand — 

Buffalo  natural  cement  1,  sand  1 499-501 

Buffalo  natural  cement  1,  sand  2 502, 503 

Buffalo  natural  cement  1,  sand  3 503--505 

Buffalo  Portland  cement  1,  sand  2 499 

Champion  cement  1,  sand  1 510 

Champion  cement  1,  sand  2 511 

Champion  cement  1,  sand  3 512 

Empire  cement  1,  sand  2 505,506 

Empire  cement  1,  sand  3 507 

Empire  cement  1,  sand  4 507,508 

Ironclad  cement  1,  sand  2 508 

Ironclad  cement  1,  sand  3 509 

Ironclad  cement  1,  sand  4 509 

Compressive  strength  and  weight — 

Buffalo  natural  cement 544, 545 

Buffalo  Portland  cement 544 

Champion  cement 546 

Empire  cement 545 

Ironclad  cement •. 546 

Tabulations — 

Composition  and  treatment 526-528 

Compressive  elastic  properties 551 

Compressive  strength  and  weight 544-546 

Mean  strength — 

With  reference  to  composition 557 

With  reference  to  consistency 558 

With  reference  to  treatment  after  setting 558 

Mean  weights — 

With  reference  to  composition 559 

With  reference  to  consistency 559 

With  reference  to  treatment  after  setting 560 

Mortar,  12-inoh  cubes  made  at  Watertown  Arsenal : 

Cubes  set  in  air  and  water,  compressive  elastic  properties,  details — 

Alpha  cement  1,  sand  1 643-646 

Tabulations — 

Compressive  elastic  properties 654 

Compressive  strength  and  weight 650 

Weights  and  volumes  of  ingredients  and  mortar 655 

Mortar  prisms  made  at  Watertown  Arsenal : 

Prisms  set  in  air  and  water,  compressive  elastic  properties,  details — 

Alpha  cement  1,  sand  1 661-663 

Alpha  cement  1,  sand  2 664,665 

Tabulations — 

Compressive  elastic  properties 666 

Compressive  strength 665 

Mortar  tube,  12-iuch,  section  of  rings  representing  streaked  and  unstreaked 

metal 197 

Nickel  steel 389 

Pis:  irons 369 

Piston  rods  for  gnu  carriages,  proof  stress 204 

Photomicrographs 411 

Steel- 
Heads  and  webs  of  riiils 411 
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PhotomicrograpliB — Continued.  Page. 

Steel — Continued. 

Gautier,  1.09  per  cent  carbon ill 

Jacket  for  3.2-inch  gun 411 

Receivers  of  rifles .- 411 

Rifle  barrels 411 

Tube  for  5-inch  rifle 411 

Private  tests , 696 

Receivers  of  rifles,  .30  caliber 169-182 

Forged 175,176,179,181 

Not  forged 174,177 

Tabulation 182 

Rifle-barrel  steel,  .30  caliber 115-168 

Barrel  cooled  in  air  without  oil  tempering 145, 146 

Barrel  oil  tempered  and  tben  cooled  in  air 147, 148 

Barrels  slightly  heated  at  butt  to  remove  hard  spot  near  bottom  of 

chamber,  caused  by  proving 149,150 

Butt  of  finished  barrel,  without  oil  tempering 139, 140 

Butt  of  rolled  barrel 130 

Butt  of  rolled  barrel,  annealed 136 

Butt  of  rolled  barrel,  oil  tempered 137, 138 

Butt  ends  o f  treated  barrels 165-168 

Forged  forms  for  barrels 122,123 

Reamed  barrels 131,132 

Reamed  barrels,  oil  tempered 1..- 133, 134 

Regular  rolled  barrel,  annealed  in  charcoal 141, 142 

Rej>:ular  rolled  barrel,  cooled  in  air 143, 144 

Rolled  at  low  heat  and  packed  in  charcoal  to  anneal 152, 153 

Rolled  at  low  heat,  tinished  at  low  heat,  and  cooled  in  air 154, 155 

Sanderson,  American 121 

Sanderson,  English 120 

Tabulation 162 

Roller-bearing  tests ^. 401 

Sisal  rope,  tarred  lathyarn  strand 675 

Springs,  helical 205 

Steel  bars : 

Anchor  bolts  for  gun  and  mortar  carriages 201 

Cast  bodies  for  1,000-pound  shell 243-262 

Tabulation 263 

Chain  for  Navy  Department 376 

Cold  rolled 377 

Eye-beams  and  bolts  for  gun  emplaceuieuts 204 

For  standardizing  testing  machine 379 

Forged  steel  No.  1 381 

Forged  steel  No.  3 384 

Gatling-gun  barrels 183 

Gautier,  annealed,  plain  and  Avt-lded 375 

Gun  lever  axle,  12-inch  disappearing  carri.ige 199 

Nickel 389 

Ordnance  steel,  Nos.  2  and  3,  before  and  after  treatment 373 

Plain  and  welded 374 

Receivers  of  rifles,  .30  caliber 169 

Rifle  barrels,  .30  caliber 115 

Soft  caps  for  12-inch  A.  P.  shell 241 

Steel  castings,  bodies  of  1,000-pound  shell 243-262 

Stones : 

Cubic  compression  of 667 

Free  compression  after  thus  subjected '    670 

Trap  rock  used  in  concrete 577 

Wood,  tireproofed 677 

Compression  tests 680 

Fireproof  (lualities 679 

Transverse  tests 681 

Wrought  iron.  Burden's 393 


81D8D4H12T1 


BS9080449291A 


/ 


/ 


